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Fig. 

Block diagram 
of the complete 
2 metre SSB/AM 
tranaistorized 
transceiver 
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equal current distribution onto the two transistors, it is probably more advisable 
to use one single transistor having a higher power dissipation. Several equiva- 
lent types are given in Section 1.2. for this reason. The pass transistor T 604 
for output Pt 605 is not loaded to a great degree since the double stabilized 
voltages is usually only used for the operation of the oscillators. 


The transistors used in the power supply exhibit very high transit frequency 
values. It is therefore possible that they can be driven to incorrect operating 
points by induced RF voltages. This is the reason why all inputs and outputs 
are blocked by wideband chokes. 
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1.1, ASSEMBLY 


With the exception of the power transformer, the power supply is accommodated 
on the printed circuit board DL 6 HA 008 shown in Figure 3, The corresponding 
component location plan is given in Figure 4, The dimensions of the printed 
circuit board are 114 mm by 62 mm. Further details can be seen in the photo- 
graph given in Figure 5, 


1.2, SPECIAL COMPONENTS FOR DL 6 HA 008 


T 601, T 602: 2.N 2926, BC 107, BC 108 for similar AF types 
T 603: 2x BSY 84, 2x BSY 86 ( ITT-Intermetall ), 2 x 2.N 2219 

2x 40 347 ( RCA) or 1 x 2.N 3054, 2 x 40250 ( RCA) 
T 604: BSY 84, BSY 86, 2N 2219, 40 347 
D 601: ZF 62 ( ITT-Intermetall ), BZY 85/C6V2 ( AEG-Tfk), 1 N 753 
D 602; ZG 10, ZF 10 ( ITT-Intermetall ), BZY 85/C10 (AEG-Tfk), 1 N 758 
D603-D 606: BY 103, 1.N 4002, or similar silicon power rectifiers 


Ch 601-Ch 605: ferrite wideband chokes (4312 020 36701 from Philips) or ena- 
melled copper wire passed several times through ferrite beads. 
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Fig. 3: Printed circuit board DL 6 HA 008 


Fig. 5: Photograph of the stabilized power supply 


2. AUDIO AMPLIFIBR 


A transformer-less ( ferrous-free ) amplifier is used for the AF outputs of the 
described transceiver, The circuit diagram is given in Figure 6, The amplifier 
provides an output power of 2 W into a 5 loudspeaker at an operating voltage 
of 12 V. This AF power is also sufficient during mobile operation in noisy ve~ 
hicles, The amplifier exhibits a low harmonic distortion factor and a Mat fre- 
quency response up to over 20 kHz. This means that it is even suitable for 
music. However, if such applications are planned, the output electrolytic capa~ 
citor must be increased from 500 us to a value of more than 1000 uF (1 mF ) 
in order to improve the bass response, The circuit of the amplifier is dimen- 
sioned so that the transistors are not endangered if the loudspeaker should be 
accidentally shorted, 
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Fig. 6: Circuit diagram of the transformerless AF amplifier 


2.1, ASSEMBLY 


The complete AF amplifier is accommodated on the printed circuit board 
DL 6 HA 009. The dimensions of this PC-board are 14mm by 62mm, A 

diagram of the printed circuit board is given in Fig. 7; the corresponding com- 
ponent location plan in Fig. 8. The amplifier is equipped with a 30 mm high 
heat sink whose location is given in the component location plan. The heat sink 
is connected, with short wire connections, across the PC-board, The output 
transistors T 703 and T 704 are screwed onto this heat sink. It should be men- 
tioned that two separate sets of holes are provided for the 2 trimmer poten- 
tiometers P 701 and P 702. This allows the use of larger or smaller potentio- 
meter types. 
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Fig. 8: Component location plan to DL 6 HA 009 

2.2 SPECIAL COMPONENTS FOR DL 6 HA 009 
T 701; AC 151 ( Siemens ), AC 122 ( AEG-Tfk), BC 158, BC 1 

2.N 2907, 2N 3906 
702: 2.N 2926, BC 108, or similar AF transistor types 
T 703: AC 187 K ( Siemens, AEG-Tfk), AC 175 ( AEG-Tfk ) 
T 704: AC 188 K ( Siemens, AEG-Tfk), AC 117 ( AEG-Tfk ) 
D 701: BAY 87 or any silicon diode (such as 1 N 914) 
The two emitter re s of 0.52 can easily be made from two equal 
of tance wir The absolute resi e value is not critical 


oo 
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Fig. 7: Printed circuit board DL 6 HA 009 
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©} Photograph of the transformerless AF amplifier 
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2.3, ADJUSTMENT OF THE OPERATING POIN'T 
In order to adjust the operating point of the AF amplifier, a 52 loudspeaker 
or terminating resistor is connected to points Pt 702, Pt 703 and a DC-vyoltmeter 
connected between the minus pole of the output electrolytic capacitor and ground. 
The operating voltage of 12 V is now connected and the meter reading reduced 
to half the value (6 V) with the aid of potentiometer P 701, 


After this, it is only necessary to adjust the total current load to a value of 
30 mA with the aid of potentiometer P 702, After this, the AF amplifier is re 
for operation, 


GENERAL INSTRUCTIONS 


In the converter module DL 6 HA 001, the injection of the voltage from the se 
parate crystal oscillators to the base of transistor T 4 is made with a very 
short coaxial cable, The local oscillator signal for the push-pull mixer of the 
transmit converter module DL 6 HA 005 is taken from inductance L.9, To do 
this, a 100 pF capacitor is soldered onto the inductance approx. 1 turn from 
the cold end, The intermediate coaxial cable should be as short as possible. 


In order to switch off the receive portion in the transmit mode, the plus bar 
should be broken on printed circuit board DI. 6 HA 001 near to the connection 
point and connected to a transmit-receive switch, The oscillator portion must 
remain in operation, The voltage supply for this can, for instance, be soldered 
to the corresponding conductor lane beside resistor R13, Transistor T 2 will 
also receive voltage during transmit, but this is not important, 


When assembling the whole transceiver, the receive and transmit mixers should 
be accommodated in separate screened casings, However, it is advisable for 
these modules to be mounted side by side in order to keep the indermediate 
cables to the crystal oscillator as short as possible. 
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A printed circuit board has now been developed to accommodate the two crystal 
oscillators of the DL 6 HA 001/14 MOSFET converter. This board under the de- 
signation DL 3 YK 001 is described in this edition of VHF COMMUNICATIONS, 


4. AVAILABLE PARTS 


The printed circuit boards of all modules of the SSB trans as well as the 
coil formers, trimmer capacitors etc, are available from the publishers or 
their national representatives. In addition to this, all modules are available 
in kit-form, Please see advertising page. 
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PRINTED CIRCUIT BOARD FOR THE TWO CRYSTAL OSCILLATORS 
OF THE 145 MHz-14 MHz MOSFET CONVERTER USED IN THE 
DL 6 HA SSB TRANSCEIVE 


by H. Kahlert, DL 3 YK 


1, INTRODUCTION 


2-metre band was 


A double-gate MOSFET converter for the deseribed in (1) 
which could be combined to form a complete transceiver (2), (3), (4). Since 
the frequency synthesizing of the transceiver uses a variable first intermediate 
frequency of 14 to 15 MHz, two crystal frequencies (130 and 191 MHz) are 
required to cover the range of 144 to 146 MHz, The printed circuit board of 
the converter DL 6 HA 001 ) only allows the provision of one crystal oscillator. 
The author therefore developed a small additional board onto which the two re- 
quired oscillators could be accommodated, Fig, | shows a photograph of the 


completed module, 


wo 
Gs 
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Fig. 1 


Fig. 2 shows the circuit of the 144 MHz - 14 MHz receive converter with the 
two crystal oscillators. The crystals oscillate at half the output frequency 
(65.0 MHz and 65.5 MHz ); the original 38.666 MHz crystal oscillator stage 
equipped with transistor T 4 serves here buffer amplifier. If the converter 
is used with another SSB unit only having 500 kHz bandwidth(14.0 - 14.5 MHz ), 
four crystal frequencies will be required to cover the whole band 
(130,0/130.5/131,0/130.5 MHz ), If this is required, this additional board 
should be provided twice. 
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Fig. 2: Circuit diagram of the modified 
converter with an IF of 14 MHz 
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2, CONSTRUCTION 


The two crystal oscillators, including their crystal holders for horizontal 
mounting and the two | pF coupling capacitors, are accommodated on the addi- 
tional printed circuit board that has been designated DL 3 YK 001. Fig. 3 shows 
the 65mm x 50mm PC-board; Fig, 4 the corresponding compor 
plan, The assembly is not critical since sufficient room has been left for the 


nt location 


components, Horizontal crystal holders were used in order to decrease the 
height of the module. As a deviation from the original description, 0,5 mm 
( 24 AWG ) diameter silk-covered enamelled copper wire was used for the in- 
ductances and not 0.3 mm (29 AWG). This enabled the Q of the inductances 
to be improved greatly, When fed to an oscilloscope ( Tektronix, type 454/15 
MHz ) the oscillator was found to have a very exact sinus 


voltage 


—— wos — oe 


Fig. 3 Fig. 4 


A great number of transistor types are suitable; attention should only be paid 
that the transit frequency amounts to at least 150 to 200 MHz ( the transistor 
types 2N 918 and BF 
also used types BSW 59 and BFY 38 with success 


24 were found to be very suitable), However, the author 


According to the individual transistors, the level of the output voltage is bet- 
ween 500 and 800 mV ( peak-to-peak ). It should be noted that the frequency 
stability can be improved by using metal-film resistors. However, carbon re 


sistors are sufficient for the proposed application, It maybe useful though to 


remember this for other applications 


1. COIL DATA 


Ll: 2 turns of 1 mm dia, (18 AWG) insulated copper wire wound onto the 


cold end of L 2. 
2: 6 turns of 1 mm dia. (18 AWG) silver-plated copper wire wound onto a 


5mm former, coil length 10 mm, coil 5 turns from the gate con 


nection, self-supporting. 203 


L3: 6.5 turns of 1 mm dia. (18 AWG) of silver-plated copper wire wound 
onto a 6mm coll former with core, coil length 15 mm 


L4: as L 2 (coil tap 2.5 turns from the cold end ) 
L5: as L3 
L6: 5 turns, wire and former as for L 2, coil length 10 mm 


L7: 16 turns of 0,5 mm dia. (24 AWG) silk-covered enamelled copper wire 
on a 4.3mm former with core, close wound 


L8: 15 turns, otherwise as L7 

L 9, L 10: 7 turns, otherwise as L 2 (without coil tap) 

Lil, L112: a8 LB 

Ch: 50 turns of 0.1 mm dia, (38 AWG) enamelled copper wire wound on a 
SW ferrite core of 5mm diameter or ferrite choke of approx. 50 uH. 

3. AVAILABLE COMPONENTS 


The printed circuit board DL 3 YK 001 and DL. 6 HA 001, semiconductors, 
trimmers, coil formers and crystals, as well as a complete kit are available 
from the publishers or their national representatives. See advertising page. 
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VIF COMMUNICATIONS (1970), Edition 2, Pages 65-75 
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VHF COMMUNICATIONS (1970), Edition 3, Pages 129-146 
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SYNTHESIS VFO FOR 24 MHz 


by R, Lentz, DL 3 WR 


scribed the transistor transmitter DL 3 WR 003 and matching 


The author de 
constructional 


24 MHz VIO in (1), Due to the numerous requests for further 


information regarding this VFO with FM attachment, the author would like to 


publish a modified printed circuit board 


1, PRINTED CIRCUIT BOARD DL 3 WR 007 


The printed circuit board DL 3 WR 007 is shown in Figure 1, The dimensions 
two feedthrough capacitors and the output socket 


are 75mm by 60mm. The 
2 shows the cor- 


or feedthrough are located in the cutout of this board, Figure 


location plan, With the exception of the actual variable 


responding component 


oscillator and FM attachment, all circuitry is accommodated on this board, 


Further details as to the components, circuit and alignment, as well as mea- 


sured values are given in (1), 


60 mm 


2, AVAILABLE PARTS 


PC-board DL 3 WR 007, various components and a kit of parts are avail- 


rhe 
see advertising page 


able from the publishers or their national representatives. 


3, REFERENCES 
(1) R, Lentz: A Universal VHF-UHF Transmitter for AM and FM 
VHF COMMUNICATIONS 2 (1970), Edition 2, Pages 87-102 and 


Edition 3, Pages 153-159 
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A SIMPLE 72 MHz-VFO FOR FM TRANSMITTERS 
Further development of a circuit from B. Dietrich, DJ 8 PG 


INTRODUCTION 


A simple varactor tuned VFO is to be described that oscillates at 72 MHz and 
is provided with a buffer stage for 72 MHz which can also be used as a fre- 
quency doubler to obtain an output frequency of 144-146 MHz, This VFO can be 
assembled together with the buffer stage on a printed circuit board of only 
55mm by 40mm. Of course, this oscillator does not satisfy the highest de- 
mands with respect to frequency stability, However, since the varactor diode 
can be simultaneously used for frequency modulation of the oscillator, it is 
extremely simple to construct NBFM transmitters for 144 MHz, and after re- 
dimensioning, for 70 MHz, The VFO could also be used as a simple sweep 
frequency oscillator for numerous amateur applications. 


1, CIRCUIT DESCRIPTION 


Fig. 1 shows the circuit diagram of the variable frequency oscillator. The VFO 
consists of an oscillator and a buffer stage. The buffer is necessary to provide 
a certain amount of isolation in order to reduce any reaction from the subse- 
quent transmitter onto the actual oscillator. Since the RF voltage is taken from 
the collector of both stages, the reaction is greatly dependent on the collector- 
base capacitance of the transistors used, The lower the capacitance, the lower 
will also be the reaction, The capacitance of the recommended transistors is 
0.23 pF for the BF 173 and 0.15 pF for the BF 167, It is possible that the 
transistor type BF 224 (0.3 pF) could also be used. 


Transistor T 1 together with inductance L1, capacitors C1, C2, C3, C5, 
C6 and C7 as well as diode D1 form a clapp-oscillator-circuit. The very 
high circuit capacitance ensures that the transistor capacitances, which are 
dependent on the operating point, have practically no effect. Trimmer capaci- 
tor C1 is used to select the centre frequency of the band. 


cn 
Sp 


DJ 8 PG oo 
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The actual tuning is made by varactor diode D1. The tuning voltage is varied 
with the aid of a 100 k& potentiometer having a logarithmic (+ log ): character- 
istic so as to obtain a virtually linear frequency scale, In order to ensure 
smooth frequency tuning, a potentiometer type should be used that possesses 
a relatively long resistor lane, e.g. a higher power type. Miniature potentio- 
meters and wire-wound potentiometers cannot be used, A second potentiometer 
having a value of about 1 k& is used for the fine frequency adjustment, Resistor 
R1 and capacitor C 4 represent a filter link to ensure that no RF voltages are 
induced into the tuning voltage supply of the varactor diode, 


‘The audio frequency voltage is fed to the diode via a 1 wF isolating capacitor. 
The two 10 k@ resistors are used to ensure that the AF’ voltage is not shorted 
by the voltage supply in the extreme positions of the tuning potentiometer, In 
addition to this, these resistors ensure that the DC voltage fed to the varactor 
diode does not fall below approx, 0.8 V. 


‘The circuit has been dimensioned so that a voltage variation of 7.5 V allows a 
frequency range of 72 to 73 MHz to be tuned with a slight overlap at both ends. 
After frequency doubling, a frequency range of 144 to 146 MHz is obtained. This 
means that a voltage variation of 7.5 mV across the diode results in a frequen- 
cy variation of 2 kHz, 


The frequency variation of 2 kHz at a voltage variation of only 7.5 mV, how- 
ever, shows that the tuning voltage for the diode must be very well stabilized. 
‘The operating voltage of the complete VFO should be stabilized using a zener 
diode (or even better using a zener diode and pass transistor ) and the same 
voltage used for tuning. 


However, the tuning voltage can be individually stabilized and fed to the tuning 
voltage divider. For the VFO itself, a simple zener diode stabilization is suffi- 
cient, If higher demands are to be placed on the frequency stability, the tem- 
perature-compensated stabilizing circuit given in (1) is advisable, however, the 
tuning voltage divider must be of high impedance, Of course this amount of 
work is only worth while if the other frequency determining components of the 
VFO are also temperature compensated, Enclosing the VFO in styrene foam 
and a thick metal casing will compensate for short-term stabilization. However, 
it is doubted whether long-term stability can be achieved using amateur means 
of temperature compensation mainly due to the fact that the temperature co- 
efficient of the varactor diode alters as a function of the tuning voltage. How- 
ever, this VFO is not designed for applications where a high frequency stabi- 
lity is required but more for FM applications where a simple oscillator is 
sufficient, 


The collector resonant circuit of the buffer stage ( inductance L 2) is tuned 
to 72 MHz and damped by resistorR 8 in order to obtain the required band- 
width, When using the described high-impedance coupling, the capacitance of 
the ( short ) cable to the transmitter must also be considered during the tuning 
process. It may be necessary for the circuit capacitance to be reduced, How- 
ever, it is possible for a coupling link of one turn to be wound between the 
turns of inductance L 2, The RF voltage is, however, somewhat lower than in 
the described case where a voltage of 2 V was available. Of course, it is 
possible to align the output resonant circuit to 145 MHz. To do this, it is 
necessary to reduce the circuit capacitance; the output voltage at the directly 
coupled high impedance output then amounts to approx. 1.4 V ( RMS). ae 


The described VFO can be directly modulated using « mic microphone. If 


high-level ( hi ) miere are to be used, tehing can be made 
using a livider of two sistors. A clipper is to be 
Jescribed (2) tt t for operation with this VFO, 

ASSEMBLY 
The variable fre oscillator is built up on the relatively small circuit 
board DJ 8 PG 001 ing the dimensions 55mm x 40mm. Fig, 2 shows an 
enlarged photograph of the VFO, 


Fig. 3 shows the conductor side of the printed circuit board; Fig. 4 the cor- 
divider for 
pply are not accommodated on the small 


an 


responding component location can be seen, *the volta 
the yaractor and the stabilized power 


PC board; they should be connected to the corresponding connection points 


‘os. & ; 
ae 
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Fig. 2: Photograph of the VFO 


Fig. 3: Printed circuit board DJ 8 PG 001 Fig. 4: Component location plan to DJ 8 PG 001 


3, SPECIAL COMPONENTS 
T 1, T 2: BF 167, BF 173 ( Valvo, AEG-Tfk ) 


D1: BA 110 (IT'T-Intermetall ), BA 121 or BA 149/8 ( AEG 
1 N 5462 A ( Motorola ) 


fk ), 


L1: 2 turns of 1,3 mm diameter (16 AWG) silver-plated copper wire wound 
on a 10mm former, self-supporting, with short connections. 


1, 2: 4 turns of 0.8mm diameter (20 AWG ) silver-plated copper wire wound 
on a 4mm diameter coil former with VHF core, 


Ch 1: Ferroxcube wideband choke ( Philips 4312 020 5 


B701 ) 
Cl: 2-19 pF air spaced trimmer 


4. AVAILABLE PARTS 


The printed circuit board DJ 8 PG 001, trimmer capacitor, coll former 
cube choke and the semiconductors as well as a kit of parts are available from 
the publishers or their national representatives, Please see advertising page. 
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STEEP-SKIRTED ACTIVE AUDIO FILTERS 


by D.E.Schmitzer, DJ 4 BG 


INTRODUCTION 


In the descriptions (1) and (2), the author described active audio filters that 
were built up from resistors, capacitors and transistors in a simple manner 
on a printed circuit board ( DJ 4 BG 001 ), Active low-pass, speech-weighted 
and bandpass filters for voice and telegraphy were described for various appli- 
cations in transmitters and receivers, as well as the practical assembly of 
same. The author carried out further experiments based on these filter circuits 
in order to achieve a steeper transposition from the passband to the stopband 
range, Such steep filter skirts are required, for instance, for a low-pass filter 
following an amplitude limiter. Several circuits are now to be described which 
can be combined to form a filter whose cut-off frequency is 2,9 kHz, and that 
already exhibits an attenuation pole of approx. 80 dB at 6,4 kHz. 


2, COMBINATION OF SEVERAL FILTERS HAVING 
DIFFERENT ATTENUATION CURVES 


As was shown in several examples in (2), steep-skirted filters can be achieved 
by series-connection of two or more basic low-pass filters, In order to obtain 
a fast transition from the passband into the stopband range, a certain amount 
of overshoot must be tolerated. However, the overshoot can add itself to non- 
permissible high values when connecting a number of filters in series. However, 
a very steep sum curve together with a permissible overshoot can be achieved 
by combining a filter having a large overshoot and a filter with a more gradual 
transition, Figure 1 shows a circuit developed according to this principle. The 
frequency response curve of this circuit is given in Figure 2. 


Fig. 1: Steep-skirted low-pass filter made up from separate individual filters 


3, COMBINATION OF A RC-LINK AND AN ACTIVE FILTER 


A steep attenuation curve together with a low overshoot can be achieved by 
combining a basic low-pass filter link having a large overshoot and a simple 
RC-link having a correspondingly low cut-off frequency, Frequency response 
curves result with the correct dimensioning that already exhibit a certain ripple 
in the passband range and have a steep transition into the stopband range. 
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Fig. 2: Frequency response of the circuit given in Fig. 1 
In addition to this, the pulse behaviour of this arrangement, e.g. the distortion 
of a squarewave pulse due to the transient behaviour, is very favourable, 
Chebyshev-filters exhibit a very similar behaviour, which means that this ar- 
rangement can be assumed to be an active RC-Chebyshevy-filter. A diagram of 
such a circuit is given in Fig. 3 and the frequency response in Fig, 4, 


The oscilloscope trace given in Fig, 5a illustrates how the original squarewave 
pulse appears after passing through the described RC-Chebyshev-filter. As a 
comparison, the output pulse of a simple, active low-pass filter as given in 
Fig, la in (2) is given in Fig. 5b. It can be seen that the simple basic low- 
pass link generates a large overshoot ( Fig, 5b). The active RC-Chebyshey- 
filter on the other hand has a somewhat longer "ringing" but the resulting peak 
does not protrude so far from the crest of the squarewave pulse as is the case 
with the basic low-pass filter circuit. This is very important for some appli- 
cations. 
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Fig. 3: Low-pass filter with preceeding RC-link ~2n- 
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Fig. 4: Frequency response of the circuit given in Fig, 3 


4. AN ACTIVE FILTER WITH ATTENUATION POLE 


Since three RC-links are included in the basic low-pass circuit, the output 
voltage will exhibit a phaseshift of 180° with respect to the input signal at a 
certain position in the attenuation range, that is at a certain frequency. The 
anti-phase condition at this frequency will cause a more or less complete atten- 
uation of the signal. This fact means that an attenuation pole will result in the 
frequency response whose amplitude is dependent on the relationship of the out- 
put voltage to input voltage. 


This attenuation pole can be placed in the vicinity of the cut-off frequency, which 
results in a very steep attenuation skirt, A disadvantage for some applications 
is the fact that the attenuation of frequencies above the attenuation pole de~ 
creases again since the phaseshift of 180° only occurs for one certain frequency. 


Such a circuit is given in Pig, 6, the resulting frequency response curves are 
given in Fig, 7. The parameter for the various curves is the value of the feed- 
back resistor Re. In order to obtain the required dimensioning of such a filter, 
the required value of Ry to obtain a certain, required frequency of the attenua= 
tion pole f, can be taken from Fig, 8. 


Due to the relatively high-impedance feedback path, it is important that a high 
impedance stage is connected (o the output of this active filter, A common- 
collector configuration ( emitter follower ) or a field effect transistor stage are 
suitable, 
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Fig. 6: Low-pass filter with attenuation pole 
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Fig. 7 a: Value of the attenuation Fig, 7b: Frequency response of the circuit 
pole as a function of Ry given in Fig. 6 according to the value of Ry 
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Fig. 5 a: 


Pulse behavior of the circuit given in Fig. 3 


Fig. 5b: Pulse behavior of the low-pass filter according 


to Fig. 


Fig. 9: Combined filter to obtain a steep skirt 
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Fig. 10: Frequency response of the circuit given in Fig. 9 


5. COMBINATION FILTER WITH ATTENUATION POLE 


A combination of the measures, described in the previous sections 3. and 4. 

results in a very effecient filter. The circuit ( Fig, 9) is still relatively simple, 

however, the resulting attenuation curve ( Fig. 10) would require an extremely 

extensive construction with LC-filters. The circuit is provided with a common- 

collector stage at the input which guarantees a defined, low source impedance 

for the following filter. This is followed by a RC-link (10k® - 10 nF’) after 

which a triple-link, high impedance low-pass filter is provided which is high- 

impedance connected to a Darlington-circuit (T 2, T 3), The buffer stage (T 4) 

was found to be necessary in order to avoid any reaction between the two filter 
portions, Such reactions are observed as deviations of the measured frequency 
response from that calculated. In addition to this, the buffer stage shifts the 

DC voltage operating point of the circuit by at least 0.6 V in the positive di- 
rection. This is important for the drive range of the arrangement, since trans- 
istor T1, T 2, 13 and T 5 each shift the operating point by 0,6 V in the ne- 
gative voltage direction, 


The buffer stage is followed by a further ( but low-impedance ) triple-link low- 
pass filter which {s equipped with the feedback configuration described in sec- 
tion 4, The frequency of the attenuation pole is adjusted with the aid of a feed- 
back resistance of Rp = 56 k& to somewhat more than 6 kHz. As can be seen 
in Fig. 10, the measured curve corresponds to the calculated values. 


Due to the very high attenuation values that are obtainable with this filter, it 
is important that a very high degree of decoupling is made between the output 
and the input. If this was not the case, it would be especially the high frequen- 
cies of the input voltage that would bypass the filter and induce themselves into 
the output, This would mean that the high attenuation value would not be obtained. 
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Further details on how to achieve attenuation poles are given in (3), However, 
the circuit given in this publication was not examined, 


6, NOTES 
The most important reason for the development of this filter is to obtain a 
steeper attenuation skirt on increasing the frequency. This is why only low-pass 
filters haye been considered, Of course, it is also possible for the resulting 
steep frequency response curves to be extended to form speech-weighted or 
bandpass filter configurations. This can be achieved by series connection of 
one of the high-pass filter circuits that were described in (2), In addition to 
this, it is possible for one stage to be modified to provide a certain amount 
of gain. Further details regarding this were given in section 1.2, in (2), 


If an amplifier stage is to be used, or when the active filter is to be used in 
conjunction with an amplifier, special attention must be paid to obtain a high 
degree of decoupling in the operating voltage supply, It is advisable to insert 
a series resistance of approx, 680§ and for a capacitor of approx. 10 uF to 
be connected from this point to ground, When using transistors having a very 
high current gain and high transit frequency (e.g. BC 109 C), a certain insta- 
bility was observed sometimes due to unfavourable assembly. This was some 
times only observed as a distortion of the original sinusoidal voltage. In order 
to avoid this, a resistor (Rp) of approx. 100% to 1 k@ directly connected to 
the base connection of the transistor in question, has proved to be successful, 
Figure 11 shows a diagram of this. 


Rp = 1002 =1kQ Fig. 11: Stabilization of the amplifier stage 
using an additional base resistor Rp 


All silicon NPN transistors having a current gain B of at least 100 are suitable 
for these circuits, It is only the buffer stage given in Fig. 9 that must be equip- 
ped with a silicon PNP transistor (e.g. BC 213, 2.N 2907), The same points 
are valid with respect to the drive range of the filter circuits as were given 
in section 3. and (2). 


7. REFERENCES 
(1) D.B.Schmitzer: Active Audio Filters 
VHF COMMUNICATIONS 1 (1969), Edition 3, Pages 218-225 


(2) D.E.Schmitzer: Active Audio Filters 
VILE COMMUNICATIONS 1 (1969), Edition 3, Pages 226-235 


(3) W. Farrer: A Simple Active Filter With Independent Control Over the 
Pole and Zero Locations 
Electronic Engineering 1967, April, Pages 219-222 


= 216 - 


SPEECH PROCESSING 
by D. E.Schmitzer, DJ 4 BG 


INTRODUCTION 


The effect of speech processors was demonstrated very clearly by the author 
at the 14th VHF Conference in Weinheim, West Germany, in September 1969, 


During contests etc., one often observes overmodulated signals that cause 
splatter and other interfering effects to adjacent stations, Of course, one is 
greatly tempted to overmodulate since the maximum distance that can be cover= 
ed under given conditions ( path attenuation, antenna gain, transmit power, re- 
ceiver sensitivity ), is mainly dependent on the mean dupth of modulation, I! 
no special measures are made, the mean depth of modulation for voice trans- 
missions is less than 30% if the modulation power has been adjusted so that 
the voice peaks are just below 100%, This is the reason why the modulation 
power is very often adjusted to too high a level without considering that voice 
peaks overmodulate the transmitter and cause a certain amount of splatter, 


There are, however, various means of increasing the mean depth of modulation 
without increasing the peak modulation level, When correctly used, they allow 
a noticeable increase in volume and thus coverage without causing splatter, 


1. DYNAMIC COMPRESSION 


The mean depth of modulation can be increased using a so called dynamic com- 
pressor, Such circuits operate according to the AGC principle where a contro! 
voltage is taken from the output voltage of a AF amplifier and used to control 
the gain so that the output voltage is virtually constant, With an ideal circuit 
no additional distortion should occur, However, it is very difficult to dimension 
such circuits to obtain the required rise time and fall time constants for the 
required application, namely the highest possible modulation of transmitters, 
The time constants of the majority of described dynamic compressor circuits 
are generally too long so that they are only able to compensate for volume va- 
riations in the same manner as an automatic gain control circuit, In the inter» 
mediate periods between words, the circuit increases the gain so that a grea 
amount of background noise is observed as well as echo effects. When commence - 
ing the next word, the first sound will cause an overmodulation condition since 
the too long rise time will not immediately generate a new control voltage to 
compensate for this, Furthermore, weak tones subsequent to strong ones, will 
not be heard due to the large fall time constant of the control voltage. 


On the other hand, the rise time constants should not be small enough to con- 
trol the lowest modulation frequency to be transmitted, For this reason, it te 
necessary that dynamic compressors be provided with an audio filter so that 
the control circuit is not fed with frequencies which it would control, 


This description of dynamic compressors it, of course, not complete; the pre- 
viously mentioned overmodulation caused by the first tone after an intermission 
could be avoided by providing an additional limiting circuit. However, it can 
be seen that dynamic compressors must be dimensioned within very narrow 


limits if they are to provide more than an automatic gain control circuit, 
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2, AMPLITUDE LIMITING 


In this mode, the audio amplitudes are limited to a certain value, This process 
is often called "clipping". Since the voltage peaks that were responsible for the 
overmodulation of the transmitter are eliminated in this manner, it is possible 
for the modulation level to be increased so that the limited voltage modulates 
the transmitter to a depth of 100%. The more the voltage peaks are limited, 
the higher will be the mean depth of modulation, 


If no further measures are used, however, distortions will be exhibited by the 
limiting process which can have such an adverse effect on the intelligibility that 
it has no advantage whatsoever. Under such conditions, the limited signal will 
contain a large number of audible harmonics which will cause the modulated 
RF signal to be increased in bandwidth, 


The various methods of limiting the amplitude and circuits for maintaining the 
speech intelligibility are to be covered in the following sections, 


2.1, PREREQUISITES AND POSSIBILITY OF UTILIZATION 


It is assumed that the whole aim is to obtain the highest possible intelligibility 
during voice transmissions, especially under high-noise conditions. No impor- 
tance is to be paid to a natural reproduction of the individual voice and a cer- 
tain amount of distortion is to be allowed when it does not noticeably affect the 
speech intelligibility, 


Attempts with amplitude limited voice and measurements of the syllable intelli- 
gibility as a function of the degree of limiting were already carried out and 
described in 1936 by F, Strecker (1). Since then, the international telecommu- 
nications authorities have experimented with such limiting circuits which has 
led to their use in the telephone and even broadcast technology. These and other 
experiments led to accurate values that could be used for comparison of the 
various types of limiting. 


During amplitude modulation (AM), correct amplitude limiting of the AF voltage 
allows the mean depth of modulation to be increased without causing overmodu- 
lation, On the other hand, with frequency modulation (FM) the mean frequency 
deviation is increased without exceeding the maximum permissible frequency 
deviation, and thus the maximum bandwidth. Increasing the mean frequency 
deviation has the same effect for FM as increasing the mean depth of modula- 
tion with AM. 


Although the AF amplitude limiting circuits described here can, in principle, 
also be used for single sideband modulation, a certain amount of caution must 
be paid in practice, Most SSB transmitters are equipped with final amplifier 
tubes where the modulation peaks overload them in pulse-type operation, but 
the mean value of the drive during voice transmissions is so low that the ma- 
ximum permissible plate dissipation of the tube is not exceeded, A noticeable 
increase of the mean depth of modulation with the aid of a limiter would also 
increase the mean plate dissipation and could endanger the final amplifier tubes 
= and also the somewhat under-dimensioned power supply. 


- 218 - 


It should be noted that a correctly dimensioned and well adjusted amplitude 
limiting can increase the mean power by at least 6 dB which is equivalent to 
increasing the power by 4 tumes. This shows that if all possibilities are to be 
utilized to the full, generously dimensioned stages are necessary with power 
supplies and tubes or transistors that are not only capable of operating at a 
mean amplitude level of 20 to 30% but up to 80% of the peak modulation level. 


2.2, AMPLITUDE LIMITING METHODS 


Of the various methods of achieving amplitude limiting, only two are to be dealt 
with here, These are the RF and AF type of limiting. Both methods are capable 
of providing good results according to the measurements given in (2) - even if 
the required equipment differs greatly. The demands on both systems are the 
same; The frequency band must not be wider than that necessary to transmit 
the required information. For yoice transmissions, this corresponds to a fre- 
quency range of approx. 0.3 to 3 kHz, 


2,2,1. LIMITING AT RF LEVEL 


With so called RF clippers, the AF band is transposed into a RF suppressed 
carrier signal, This is followed by a sideband filter which suppresses the non- 
required sideband. Up to this point, the arrangement corresponds to a normal 
SSB transmitter circuit, The single sideband signal is now amplitude-limited. 
Since the harmonics resulting from this are at multiples of the carrier fre- 
quency and not of the audio frequency, they can easily be suppressed using an 
additional filter. In addition to this, conversion products of the individual fre- 
quencies which fall in the vicinity of the carrier frequency, are also suppressed 
by the second single sideband filter, In the case of a SSB transmitter, the li- 
mited signal is then processed in the conventional manner (7). However, it is 
also possible for a second mixer to be used which transposes the RF signal back 
transmitter, The principle of such a circuit is given in Fig, 1. 


AF 
input 


Carrier 
‘oscillator 
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Fig. 1; Block diagram of a RF limiter circuit 


The advantage of limiting at RF level is that the harmonics generated during 
the limiting process do not fall into the usable frequency range. They are there- 
fore extremely easy to suppress and have virtually no adverse effect on the 
intelligibility even at high degrees of limiting, The disadvantage is the high 
amount of filtering, which makes this method actually only seem advisable for 
SSB transmitters where one of the two filters is already present. 
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2.2.2, LIMITING AT AF LEVEL 

The so-called audio clippers also offer excellent results at practical degrees 
of limiting when correctly dimensioned, The noticeable simplification in the 
build-up allows a great versatility, For this reason, various practical circuits 
for this system are to be discussed in detail, 


Without additional measures, a noticeable decrease in intelligibility will occur 
even at very low degrees of limiting of a voice signal. Fig. 2 shows a diagram 
of the spectral energy distribution of the human voice, indicating possible im- 
provements, 
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Fig. 2: Spectral energy distribution of the voice 


2.3. MBEAN ENERGY DISTRIBUTION OF THE HUMAN VOICE 


Normal,unfiltered speech contains the highest energy components in the range 

between 100 and 300 Hz, The energy decreases continuously towards higher 
frequencies as can be seen in Fig. 2 which was taken from (3), It can be seen 
that the range in the vincinity of | kHz is important to the intelligibility, where- 
as the components between 100 and 300 Hz affect the naturalness of the voice 
but are not essential for the intelligibility. Frequencies in excess of approx. 
3 kHz are only necessary for recognizing certain letters, e.g. f and s, Howeve 
they form combination tones during the limiting process ( difference frequencies 
during intermodulation distortions) which fall into the important lower frequency 
range where they increase the distortion factor, 


It can be seen that an increase of intelligibility whilst limiting can be achieved 
When the voice frequency range is limited to 300 to $000 Hx and the frequency 
range around 1 kHz is accentuated, In addition to this, the bass rejection has 
the advantage that fewer as well as weaker harmonics of the lower frequencies 
fall into the required frequency range, Only harmonics of the medium and higher 
frequencies can be suppressed using a 3 kHz low-pass filter subsequent to the 
limiter, 
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Fig. 3: Block diagram of an AF amplitude limiter 
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3. DIMENSIONING OF THE AF LIMITER 


The block diagram given in Fig. 3 shows the principle of the described filters 
in a limiter circuit, The following sections describe the dimensioning of the 
individual circuit groups. 


3.1. PREAMPLIFIER AND SPEECH FREQUENCY FILTER 


The required accentuation of the frequencies around 1 kHz is obtained simply 
by attenuating the lower frequencies, This is achieved easily by decreasing the 
value of a coupling capacitor at a suitable position in the preamplifier until the 
capacitor together with the input impedance of the subsequent stage results in 
a cut-off frequency of approx. 4 to 5 kHz. In this manner, a speech-frequency 
bandpass filter characteristic is obtained. Of course, an active audio filter with 
a certain amount of gain as described in (4) or (5) is especially suitable, 


3.2. LIMITER 


By correctly dimensioning the actual limiter stage, the amount of unavoidable 
distortion can be reduced, The basis of this is the fact that a squarewave signal 
whose duty cycle is exactly 1 :1 only consists of the fundamental wave and odd 
harmonics. Even the slightest unbalanced condition causes additional even har- 
monics to be generated that cause a reduction of the intelligibility, 


‘This means that if the limiter stage is exactly balanced, half of the possible 
harmonics will be avoided, Due to the difference between their characteristic 
curves, any two anti-parallel connected silicon diodes will not represent a sym- 
metrical limiter circuit, The balance can be improved by the use of a bias 
voltage which reduces the differences between the forward voltages with respect 
to the total voltage. 


Fig. 4: Differential amplifier as limiter ~ 221 ~ 


However, it is more favourable to use a differential amplifier for limiting, 
especially because the limiting process is, in this manner, combined with a 
considerable voltage gain. Fig. 4 shows a differential amplifier dimensioned 
for such an application, When driving with a peak-to-peak voltage of 100 mV, 
the output voltage ( peak-to-peak ) will just be limited at 3 V. 


This stage therefore exhibits a voltage gain of 30. The preamplification must 
be dimensioned so that the weakest sounds (e.g. 1, m,n, v) are fed to the 
limiter at a peak-to-peak voltage of 100 mV, 


The required balance virtually appears as a by-product if a double transistor 
or a corresponding integrated circuit is used instead of individual transistors, 


Since the individual transistor systems of double transistors or integrated cir- 
cuits are manufactured at exactly the same time and are only located a fraction 
of a millimetre from another, they exhibit practically the same behaviour. A 
limiter built up in this manner mostly exhibits a very high degree of balance 
which is meintained even when the operating voltage fluctuates, 


The following table contains several examples of double transistors and suitable 
integrated circuits as well as information with regard to the off-set voltage, 
which is the difference of the base voltages for the same collector current of 
both systems, 


Type Manufacturer Off-set voltage, measuring conditions 
BFY 81 sGsS max. 10 mV at Ucq * 5 Vand Iq * 0.1 mA 
BFY 85 AEG-TLk max, 10 mV at Ugg * 5 Vand Ig * 0.1 mA 
BFY 86 AEG-Tik! max. 5 mB at Ucg* 5 Vandic* 0.1 mA 
CA 3018 RCA max, 5mV 

CA 3018 A RCA max. 2mV 

CA 3046 RCA max. 5 mV, typ. 0.5mV 


With the integrated circuits, two individual transistor systems should be used. 


3,3, LOW-PASS FILTER 


It is important that the harmonics caused by the limiting process are attenuated 
as far as possible, Ifa simple, steep-skirted 3 kHz low-paga filter is used, the 
squarewave oscillation generated in the limiter will cause a large "overshoot". 
This effect is exhibited by both LC and active low-pass filters and will cause 
overmodulation if the drive level is not decreased by the value of the overshoot, 
However, the overshoot can be suppressed using a special filter circuit as used 
in the pulse technology (e.g. in video amplifiers ), 


So-called Chebyshev filters are suitable for this application. In its simplest 
form, a normal active low-pass filter - which has been dimensioned for an 
especially large overshoot - is combined with an RC link, This arrangement 
it is true, possesses a certain amount of ripple in the passband range, however, 
it has a far steeper transition inti the stopband range together with a very 
small overshoot. 
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Such filter combinations are described in (6) so that they need not be mentioned 
in detail here. 


4. SUMMARY 


AF amplitude limiting is a very suitable means of obtaining the highest possible 
depth of modulation, avoiding, at the same time, any overmodulation, By vary- 
ing the output level of the preamplifier, the behavior of the circuit can be varied 
so that only the peaks are limited, or by increasing the level, that an extreme 
compression of the speech is achieved, However, in order to ensure that no 
unnecessary loss of intelligibility occurs, it is necessary that the audio band~ 
width previous to the limiter is not greater than approx, 0.3 to 3 kHz whereby 
the bass frequencies are attenuated by 6 dB per octave within the range. 


‘The limiter whould be as symmetrical as possible in order to suppress even 
harmoni The limiter should at least be followed by a low-pass filter in order 
to suppress all harmonics of over 3 kHz. The low-pass filter should, in addition, 
exhibit the lowest possible overshoot when driven with a squarewave signal, The 
combination tones in the range below 300 Hz generated during the limiting pro- 
ce: re more easily filtered out at the receive end. 


5. COMPARISON BETWEEN VARIOUS LIMITING SYSTEMS 


A very informative comparison between the various limiting systems with 
respect to the intelligibility was given in (2). The diagram given in Fig, 5 is 
taken from this paper, It shows the intelligibility of amplitude-limited speech 
as a function of the degree of limiting for various limiting systems. 


Whereby: 
Curve 1: AF limiter with a 160 to 3200 Hz filter previous to the limiter 
together with a 3200 Hz low-pass filter subsequent to the limiter, 


ave ) previous to 
subsequent to the 


Curve 2: As curve 1 except with preemphasis ( 6 dB/i 
the limiter and the corresponding deemphasi 
limiter, 


Curve 3: RF single sideband limiting. 


Curve 4: A system where the speech-band is distributed into several 
channels. 


The degree of limiting 1 is defined in (2) as follows: 


1 = 20x log beak-to- ak value of the unlimited AF voltage 
peak-to-peak value of the limited AF voltage 


‘The diagram shows that the RF single sideband limiting system (curve 3) and 
the AF limiting with preemphasis ( curve 2) exhibit practically the same in- 
telligibility at a degree of limiting between 20 and 30 dB, At higher degrees 
of limiting, the RF limiting is superior; however, speech limiting by more than 
30 dB is not usually used due to the fact that it is difficult to suppress spurious 
sounds, such as echo, during the punctuation pauses, 
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Fig. 5: Intelligibility as a function of the 
degree of limiting for various limiting systems: 


It is surprising that the RF limiter is not better with respect to the intelligi- 
bility, although no distortion can be heard on the signal limited in this manner 


contrast to AF limited systems. The RF clipper can, however, be improved 


when @ bass attenuation of 6 dB per octave is also used, which was not the 


case in the paper given in (2), 
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STRIP-LINE TRANSVERTER FOR 70 cm 
by K.Eichel, DC 6 HY 


1, INTRODUCTION 


A transverter is to be described that converts the transmit signal from a 
2 metre transmitter to the 70 cm band and, in the receive mode, converts 
70 cm signals to the 2 metre band, It should be noted that the frequency mul- 
tiplication to the 70 cm band can be achieved both by tripling or by mixing with 
a frequency of 288 MHz. 


The tripling process, which is undesired in this transverter, cannot be com- 
pletely avoided. The auxiliary frequency has therefore been chosen so that the 
required signal is spaced at least 500 kHz from the tripled spurious signal. If 
the frequency range of 432.0 to 433.45 MHz, recommended in IARU-Region I for 
telegraphy and voice transmissions is used, the spurious wave will be in the 
range of 433,5 to 437.85 MHz. Under full drive conditions, the spurious signal 
is approx. 40 dB weaker than the required signal. 


Assumung an intermediate frequency of 144 to 146 MHz and an auxiliary frequen- 
cy of 287.5 MHz, the frequency range of the transverter will be 431,5 to 433.5 
MHz. 


The receive converter is equipped with a simple high-pass filter at the input 
which attenuates signals lower than approx. 300 MHz. 


The transverter consists of three modules ( Fig. 1). One module comprises 
the receive converter with auxiliary oscillator, the second the transmit con- 
verter and the third a linear amplifier, A block diagram of the complete trans- 
verter is given in Figure 2. The linear amplifier is equipped with the EC 8020 
tube and supplies approx. 5 W of output power. If a tube was not to be used for 
the linear amplifier, a two-stage transistor amplifier would be necessary, which 
would mean that the cost of the whole transverter would be doubled, 


All other modules are transistorized and operate with a supply voltage of 12 V 
( minus to ground ). Each of these modules is built up on a epoxy printed circuit 
board, and all UHF resonant circuits are in the form of capacitively shortened, 
printed striplines. It is easy to construct and is very inexpensive. In spite of 
this, it represents a high quality transverter for the 70 cm band. 


2, THE RECEIVE CONVERTER 


If the suppression of VHF signals by the high-pass filter is not sufficient, an 
additional filter consisting of 2 of the described stripline circuits can be made, 
They po: the same dimensions and should be enclosed in a casing. 


2.1, CIRCUIT DETAILS 


The circuit diagram of the receive converter given in Fig. 3 shows the already 
mentioned high-pass filter (C 101, L101, C 102), two single-circuit RF pre- 
amplifier stages (T 101, T 102), the mixer stage ( T 103 ) with the IF-bandpass 
filter and a two-stage oscillator ( T 104, T 105 ) together with a stripline band- 


pass filter, 
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Fig. 1: Photograph of the complete DC 6 HY transmit-receive converter 
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Fig. 2: Block diagram of the 144-432 MHz transverter 
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Germanium -Mesa transistor type AF 239 have been selected for the preampli- 

fier stages because equally low-noise silicon transistors are still far more ex- 
pensive. Since no input circuit is able to increase the noise figure, and since 
the conversion noise does not have a great effect due to the high preamplification 
by the first two stages, the sensitivity of the converter is practically only de- 
termined by the noise figure of the transistor type used, This amounts to 4 to 
5 dB for the AF 239, 


‘The two common-base preamplifier stages are built up identically and the trans- 
istors are connected to tapping points on the stripline circuits in order to 
achieve a high Q. The UHF bandwidth amounts to approximately 10 MHz; it is 
therefore suitable for amateur television, 


An UHF silicon transistor BF 224 is used in the mixer stage. This transistor 
exhibits a high conversion gain of 10 dB. ‘The inductive coupled output filter is 
built up in a conventional manner and adjusted to a bandwidth of approx. 3 MHz. 


The coupling link L104 is coupled to 2 stripline circuits; the oscillator voltage 
is taken from the circuit comprising L 111 ( 287.5 MHz ) and the signal voltage 
from stripline L103, Both voltages are fed to the base of the mixer transistor, 


The crystal oscillator operates at a third of the auxiliary frequency ( 95.833 
MHz ), The used overtone circuit with the transistor in a common base circuit 
is well-known and need not be described here, The crystal oscillates at the Sth 
overtone. In order to increase the stability and to simplify the alignment, it is 
necessary for the crystal holder capacitance to be neutralized. This is made 
using inductance L 108, It should be dimensioned so that the oscillator ceases 
oscillation on varying the core of L 107 in both directions, 


The subsequent tripler stage (T 105) is matched via a capacitive voltage divider 
(C120, C121) and operates in class C. A resonant line filter selects the 3rd 
harmonic. In order to be able to connect the cold end of the primary circuit of 
this filter to ground, a parallel feed via choke L 109 was selected for the trans- 
istor (‘T 105). The auxiliary frequency output ( 287.5 MHz ) is coupled to the 
secondary circuit via the small capacitor C 126. A power of approx, 1 mW is 
available at this position for the transmit mixer, 


The operating voltage of 12 V is fed to two connection points: Pt 101 only re- 
ceives the operating voltage during reception; Pt 102 is continuously connected 
to the operating voltage because the oscillator is required both for receive and 
transmit. 


Furthermore, it should be noted that a great deal of care has been paid to 
achieve an effective blocking. The values of the filter resistors, coupling and 
bypass condensers should be maintained. 


2.2, SPECIAL COMPONENTS 

T 101, T 102: AF 239 or if not available AF 139 

T 103, T 105: BF 224, BF 173, possibly 2.N 918 (Cpe * 0.3 pF; f= 700 MHz) 
T 104; 2N 918, BF 115, if not available BC 108. 

All conventional inductances are made from 0.5 mm dia. ( 24 AWG ) enamelled 


or silver-plated copper wire. 
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L101: 3 turns, close wound on a 3mm former, self-supporting 
L 102, L103: printed inductance, tapping points 10 mm or 25 mm 
from the cold end respectively 
L104: enamelled copper wire bent and soldered as given in the component 
location plan, spaced 1 mm from the PC-board 
1.105: 5 turns close wound onto a 4.3 mm dia, coil former, with VHF core 
L106: as L105 except coil tap 3/4 turn from cold end 
L107; 4 turns spaced one wire diameter and wound onto a 4.3 mm dia. 
coil former with VHF core ( light green marking ), coil tap 
11/2 turns from cold end 
L108: 8 turns wound onto a 5 mm former. Coil length 8 mm, self-supporting 
L109: 15 turns close wound onto a 3mm dia, former, self-supporting 
L110, L111: Printed inductance, coupling point at the hot end 
direct at the trimmers 


€ 105, C109, C124, C125: 1.7-6 pF or, ifnot available, larger values up 
to a maximum of 2,0 - 13 pF with rotor and 
stator connections for printed circuit boards with 
standard spacing can be used, 

C115, C127: 1 nF feed-through capacitors, screw-fitting 


Crystal: 95.833 MHz, 5th overtone, series resonance, HC-18/U for soldering 
3 BNC-sockets with teflon insulation: UG 290/U ( Amphenol ) 
1 metal casing 141 mm long, 71 mm wide and 28 mm high, with matching cover. 


2.3, ASSEMBLY OF THE RECEIVE CONVERTER 


The receive converter is accommodated on the printed circuit board DC 6 HY 
001 having the dimensions 135 mm x 65 mm. The printed circuit board is illus- 
trated in Fig. 4; the corresponding component location plan in Fig, 5. BNC- 
sockets should be soldered to the three marked positions with the flange on the 
conductor side. Attention should be paid that the tapped holes are not filled 
with solder. After all components have been mounted onto the printed circuit 
board, the preliminary alignment of the module can be made. After this, the 
printed circuit board is fixed to the casing by passing the BNC-sockets through 
the holes made for this purpose, passing screws through the smaller holes, 
providing them with 2.5 mm thick spacer bushings and screwing them into the 
threaded holes of the BNC-sockets, This ensures that the printed circuit board 
is provided with defined ground points and that the stripline circuits maintain 
@ spacing of 5 mm to the ground area. 


The two feed-through capacitors are now mounted and connected. The position 
of these, and a general idea of the construction can be seen in the photograph 
given in Fig. 6. 


Finally, it should be pointed out that it is not advisable to operate the receive 
converter in a common casing with the transmit converter when adequate screen- 
ing is not provided. Since the crystal oscillator is sensitive to RF injection, 
the SSB signal could cause a frequency modulation of the crystal oscillator. If 
the described construction is adhered to, this is not possible. However, it is 
important that the casing of the crystal is grounded, The solder connection 
should not be made at the solder joint of the casing but somewhat higher. 
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: Photograph of the receive converter DC 6 HY 001 . - 


Point Pt 102 is then provided with voltage and the emitter current of the mixer 


should be measured as the volt 
MHz filter is now adjusted with the aid 
for maximum voltage drop across R 111. 


transiste e drop across the emitter resistor 
R111, The 28 


C124 and C 12 


of trimmer capacitors 


A 2 metre receiver is now connected to the IF output socket and the following 
circuits aligned for maximum noise in the order given: L105, L106, C 109 
and C105, The S-meter of the receiver should indicate approx, 35 dB more 
(noise voltage ) than without converter, 


If all stages have been aligned it is now possible for the module to be built 
into the casing as has already been explained, After insertion, it is only ne- 
cessary for the stripline circuits to be corrected, This is done by slightly in 
creasing the capacitance of trimmers C105, C109, C124 and © 125, Noise 
matching is not necessary with this converter since the cable impedance of 
50 - 602 coincides well enough with the input lmpedynce of the transistor in 
a common-base circuit, 


MEASURED VALUES FOR THE RECEIVE CONVERTER 


All voltages were measured using a valve voltmeter ( VT'VM) at an operating 
voltage of 12 V. ( x) without oscillator signal, this voltage (s 1.1 V) 


Voltage _at_connection E B ( 
“T TOT = 8.8 V 8.5 V —_— a 
T 102 8.8 V 8.5 V - 
T 103 x) 1.25 V 15 V 12 ~OV 
T 104 1.55 V 2.05 V 1.6V 
T 105 - 0.05 V 12 0=N 


Total current flow: Approx, 13 mA when the oscillator is in operation 
Approx. 11 mA when the 


cillator is not in operation, 
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3. THE TRANSMIT CONVERTER 


‘The transmit converter consists of the mixer and two linear amplifier stages. 
‘The auxiliary ( local oscillator ) signal of 287.5 MHz at 1 mW is obtained from 
the receive converter, The output signal of a 2 metre transmitter at approx. 
3 mW is converted into the frequency range of 431,5 to 433,5 MHz, The trans- 
istor output stage provides an RF power of approx. 250 mW at an operating 
voltage of 12 V. 


3.1, CIRCUIT DETAILS 


As can be seen in the circuit diagram of the transmit converter shown in Fi- 
gure 7, the mixer transistor T 201 receives the 2 metre (SSB) signal via the 
voltage divider comprising R 201 and a portion of 1. 201 at its base, With 562, 
resistor R 201 virtually represents a terminating resistor for the exciter, For 
this reason, only a small portion of the drive voltage is fed to the mixer trans- 
istor. The input circuit is in resonance for the 287.5 MHz auxiliary signal. 
‘The printed inductance L 201 is tuned with capacitors C 202 and C 203, The 
voltage of the signal is therefore increased according to the resonant impedance 
of this circuit and passed to the base of the mixer transistor, The mixer sup- 
plies approx. 2 mW at the output frequency. 


‘The three transistors of the transmit converter all feed into printed stripline 
circuits having an impedance of approx, 359. These circuits are also capa- 
citively shortened in the same manner as for the receive converter, The input 
and output coupling is made at, or near the hot end of the circuits, The oper- 
ating voltage is fed to the transistors in parallel with the resonant circuits 
using chokes. All transistors operate with fixed operating points in class A or 
AB, The last stage has not been provided with a stabilizing emitter resistor 
in order to achieve the highest possible output power at a quiescent current of 
Ima, 


If the final transistor is operated from 24 V, it is advisable for an emitter 
combination to be used, the operating points to be re-adjusted and for the trans- 
istor to be provided with cooling fins. 


It is also important for the transmit converter that the values of all chokes, 
coupling and bypass capacitors are maintained if the high-gain converter is to 
operate in a stable manner without self-oscillation. Especially the final ampli- 
fier equipped with the Overlay-transistor type, easily breaks into self-oscilla- 
tion at lower frequencies due to the increasing gain. The chokes and capacitors 
should therefore not form any high-Q resonant circuits. This is the reason why 
the base-chokes have not been bypassed and why the coupling capacitor at the 
collector of transistor T 203 is 560 pF. However, certain measures are also 
necessary for the driver stage with its power gain of approx. 10 dB: the emitter 
capacitor C 211 of 15 pF together with the inductivity of the transistor is just 
at series-resonance. We assume that the connections of this (as well as the 
other ) transistor are made in the shortest possible manner to the PC-board, 
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3.2, SPECIAL COMPONENTS 


T 201, T 202: BF 224 (BF 173); (Cpe = 0.3 pF; fp = 700 MHz ) 
T 203: 2.N 3866 


L201: printed inductance, tapping for R 201: 
as given in the component location plan 
L202, 1, 2 L, 204; printed inductance, injection is made at the hot end of 
trimmer capacitor C 208, C 213 and C 218; signal tapped 
off 7,5 mm from the hot end of stripline I, 202 and L 203, 
as well as directly from the hot end of L 204, 


All chokes are wound from 0,5 mm dia, ( 24 AWG ) enamelled copper wire onto 
a 3mm former, Coil spacing: half wire diameter, self-supporting. 


Ch 201, Ch 202: 4 turns; Ch 203; 8 turns; Ch 204: 5 turns; 
Ch 205, Ch 206: 1 or 2 ferrite beads 


All trimmer capacitors should have rotor and stator connections with standard 
spacing for printed circuit boards. 


€ 202: 2-13 pF air-spaced miniature trimmer 

C 208, C 209, C 213, C214, C 218, C 219: 1.8 - 6 pF or larger up to max, 
2-13 pF air spaced miniature 
trimmers 

C 220, C 221: 1 nF feed-through capacitors, screw fitting 


3 BNC-sockets, Teflon ( PTFE ) insulated; e.g. UG 290/U ( Amphenol ) 
1 metal casing as for the receive converter. 


3.3. ASSEMBLY OF THE TRANSMIT CONVERTER 


The transmit converter is built up in the same way as the receive converter, 
The printed circuit board possesses the same dimensions (135 mm x 65 mm ) 
and is designated DC 6 HY 002 ( Fig. 8). This printed circuit board is complet- 
ed according to the component location plan given in Fig. 9, prealigned and 
finally, as was also the case with the receive converter, connected into the 
casing with the 6 screws which are screwed into the three sockets, Due to the 
2.5 mm high spacer bushings and the 2.5 mm thick flange of the BNC-sockets, 
the conductor side of the printed circuit board is spaced 5 mm from the casing. 


The authorss prototype is shown in the photograph given in Fig. 10. The location 
of the feed-through capacitors can also be seen in this illustration. 


3.4. ALIGNMENT OF THE TRANSMIT CONVERTER 


A power meter or a reflectometer with load resistor ( well-matched antenna ) 
is required for the alignment. The connection points Pt 201 and Pt 202 are fed 
with +12 V ( Pt 202 via a mA-meter ) and the emitter voltages of the two first 
stages checked at measuring points MP 1 and MP 2. Any multimeter is suitable 
for this measurement, 


Whilst the voltage is measured at MP 1, the connection to the 287.5 MHz output 
of the receive converter is made and the input circuit aligned with trimmer ca- 
pacitor C 202, The value indicated at MP 1 should increase by approx, 0.5 V. 
A quiescent current of approx. 1 mA flows through the final transistor; this 
current is variable with the voltage at Pt 201, 
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Fig, 8; Printed cirouit board DC 6 HY 002 
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Fig. 10: Photograph of the transmit converter DC 6 HY 002 


A suitable attenuation network is given in Fig. 13, It allows the various pieces 
n connected so that the receive converter need not be dis- 
The power induced into th 
50 mW, and thus well below 
nsistors, In addition to 


of equipment to ren 
m the transceiver whilst transmitting 
receive converter in the transmit mode is approx, 
the maximum permissible power dissipation of the tr 
this, the attenuation network comprising resistors R 1 to RS reduces the very 
high overall gain of the receive converter, The transistor equipment described 
in (1) and (2) is favourable for feeding this transverter, 


connected fr 


tone signal and trimmer capa~ 


The transmit converter is now fed with a single 
citors C 209, C 214 and C 219 should be at a quarter of their maximum capa- 
citance after which trimmer capacitors C 208 and C 213 are aligned for ma- 
ximum collector current via transistor T 203, Before the drive is finally aligned 
the output cireuit (C 218) and the output coupling (C 219) must be aligned 
for maximum output power, After this, all trimmer positions can be carefully 
corrected by repeating the whole alignment process several times, The final 
amplifier stage ('T 203) should pass a maximum of 50 mA, the two previous 
stages a total of 30 mA (at 12 V operating voltage ). 


The module can now be installed in the casing and the final alignment correction 
made, Usually, it is only necessary for trimmers C 202, C C 213 and 
C 218 to be aligned by slightly increasing their capacitance, 


4. THE LINEAR AMPLIFIER 


As was already mentioned in the introduction, the 70 em final amplifier stage 

n EC 8020, This modern grounded grid triode is especially 

s in the 70. cm band because it possesses the lowest 
reactive capacitance in this frequency range and because it operates at ver 
high efficiency and exhibits high power gain (3). A photograph of the line 
amplifier is given as the lowest module in Fig. 1. 
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Fig. 11: Circuit diagram of the linear amplifier 


4.1, CIRCUIT DETAILS 


‘The circuit diagram of the linear amplifier stage is given in Fig. 11, The drive 
power of approx, 250 mW from the transmit converter is fed via a double-link 
low-pass filter to the cathode of the tube. The grid bias voltage of approx. 
2.8 V is generated across a constant voltage two-pole in the cathode lead. This 
transistor circuit possesses a low differential impedance ( approx, 5 @), which 
is far less than 4 silicon diodes in series. In addition to this, the bias voltage 
is adjustable with the aid of the trimmer potentiometer P 1, A resistor cannot 
be used at this position since it would greatly reduce the power gain of the 
tube, This is because increasing drive and thus increasing plate current would 
shift the operating point from class AB into class C. 


The two heater voltage connections of the tube are provided with chokes in 
order to ensure that the drive power is not shorted by the cathode-heater ca- 
pacitance of the tube, The heater voltage is 6,3 V and is grounded at one side, 


The plate of the tube {s connected to a A/2 coaxial circuit (L), This circuit 
is shortened at one side by the plate-grid capacitance, and at the other side 
by the trimmer capacitor C 8, The plate voltage is fed to the point of minimum 
voltage (max. current ) of the circuit via a choke. This point is located approx. 
in the centre, however, if the choke is effective, the position will not be critical. 


A parallel wire loop (1.4) represents the output coupling. A further trimmer 
capacitor (C9) adjusts the wire loop to series resonance at the required fre- 
quency. Since this arrangement {s coupled with the magnetic field, the loop 1s 
placed where the most magnetic field lines are present, in the vicinity of max. 
current. 


The plate voltage should be in the range of 180 to 220 V. Without drive, approx. 
40 mA will flow, approx. 80 mA at full-drive, Output power at this point is at 
least 5 W. This means that the linear amplifier stage provides a power gain 
of at least 13 dB at the given drive power. 
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4.2, SPECIAL, COMPONENTS 


Tube: BC 8020 ( AEG~Telefunken ) 

T 1: 2N 1613, 2N 2219 or any silicon NPN transistor in TO-5 casing 
D1: 1N914 or any silicon diode 

L1, 12: one turn of 1 mm diameter (18 AWG ) silver-plated copper wire 

wound on a 4mm former, self-supporting 

resonant line made out of 2mm diameter (12 AWG) silver-plated 

copper wire prepared according to drawing 

t resonant line made from 1mm diameter (18 AWG ) silver-plated 
copper wire prepared according to drawing 


1 Material: 2 mm dia, silver plated 5 
a 


copper wire 


60 


Chl <4: 10 turns of 0.4mm diameter (26 AWG ) wound onto a 
amm former, self-supporting 


C2, C3, C8, Ch: 0.8 6.8 pF ceramic tubular trimmers 
C5-C 7: 1,5 nF feed-through capacitor, for solder fitting 


3. ASSEMBLY OF THE LINEAR AMPLIFIER 


The near amplifier is built up in the conventional, cavity principle with a 
screening plate between the cathode and plate chamber, The base plate is 
shown in Fig, 12 together with the dimensions; further details are shown in the 
photograph given in Fig. 14. Single-coated pertinax was used by the author be- 
cause it can easily be prepared and soldered, 


58 


Material: Brass plate or 
single copper coated PC-board 


V2 


Fig, 12: The base plate of the linear amplifier 
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Fig. 14 


The only possible type of tube socket is the UHF type of the Pico 9 base. Only 
the actual socket, which is made from a glass fibre material, is used. The 
socket is firstly mounted by soldering all grid connectors to the ground area 
after which it is glued into place using a two-component adhesive ( such as 
UHU-Plus ). The screening plate is installed so that as lite room as possible 
is left below the tube base after it has been mounted. The input and output 
socket can also be soldered into place, however, the ground connection must 
be made internally, The trimmer capacitors must also be soldered onto the 
inside of the chambers. When assembling the linear amplifier from brass plate, 
these instructions will, of course, not be necessary. All further details re- 
garding the construction can be seen in the photograph. 


4.4, ALIGNMENT OF THE LINEAR AMPLIFIER 


After connecting the heater and plate voltage, the quiescent plate current is 
adjusted to 40 mA using the trimmer potentiometer P 1, After this, the input 
is connected to the transmit converter and the trimmer of the input filter tuned 
for maximum plate current. The plate circuit and the output coupling loop are 
now tuned for maximum output power, The plate current should now amount to 
approx. 80 mA, After correcting the whole alignment procedure at the band 
mits, the alignment procedure is completed. 


5. EDITORIAL, NOTES 


In some cases, the high gain of the two preamplifier stages in the receive con- 
verter led to self-oscillation. These difficulties were overcome by mounting a 
15 mm high screening plate between striplines L 102 and L, 103. This screening 
plate, which is placed from one side to the other between trimmer capacitors 
C 105 and C 109, is grounded by means of a short wire through the PC-board 
and to the case of transistor T 102. A capacitor of 470 pF connected between 
the connection point of the two 1009 resistors R 104 and R 108 concludes the 
neutralization process. 


It was also reported that the oscillator voltage was too low for the transmit 
mixer, If this is observed, transistor T 105 can be altered into class B 
(56k from base to +Up) and the output coupling capacitor C 126 increased 
from 1 pF to 2,7 pF, This will ensure that sufficient oscillator voltage is 
available, 


6. AVAILABLE PARTS 


The printed circuit boards, semiconductors, special components as well as 
complete kits of parts and complete ready-to-operate, modules are available 
from the publishers or their national representatives. See advertising page. 
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A SIMPLE VHF-UHF CALIBRATION-SPECTRUM GENERATOR 


by K. Bichel, DC 6 HY 


The calibration-spectrum generator described in the following article consists 
of a simple and uncritical circuit without resonant circuits built up on a small 
printed circuit board ( Fig. 1). The circuit, which is equipped with a 100 kHz 
crystal, supplies calibration points with a spacing of 100 kHz, The calibration 
signals are audible at 5 dB above the noise on a 23 cm converter (noise factor 
* 7B). In the 70 cm band, the calibration signals are approx. 25 dB, in the 
2m band approximately 50 dB above the noise. 


The clreuit can also be used without modification with a 1 MHz crystal; the 
ibration points, which are then spaced 1 MHz, are approx, 20 dB stronger 
on all bands than when using a 100 kHz crystal, 


1, CIRCUIT DESCRIPTION 
The circuit of the calibration-spectrum generator is shown in Fig, 2. The 
crystal oscillates in a Buttler-cireult (T 1 and T 2) at the fundamental fre- 
quency. The frequency can be pulled to the nominal value with the aid of trim- 
mer capacitor C 1, This is achieved by monitoring the beat frequency between 
a calibration frequency transmitter ( e.g. WWYV ) and the corresponding harmo- 
nic of the calibration frequency generator. The 100 kHz crystal exhibits a po- 
sitive temperature coefficient (TC ) up to a temperature of approx. 35 0C. The 
capacitor C 2 with a TC of +100 x 10°6/°C is used for coarse compensation, 
It should be mentioned that 1 MHz crystals exhibit lower temperature coeffi- 


elents. 


The crystal frequency is tapped off at the collector of transistor T 2 and is 
fed via the emitter-follower buffer (3) to a Schmitt-trigger (T 4, T 5). 
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‘The Schmitt-trigger is a flip-flop circuit which supplies a square-wave pulse 
whenever the input voltage increases above a predetermined value, The sinu- 
soldal voltage from the crystal oscillator exceeds this value each half-wave 
which means that the Schmitt-trigger generates a square-wave oscillation at 
the same frequency as that of the crystal oscillator. 


Fig. 2: Circuit diagram of the VHF - UHF calibration spectrum generator 


Due to the dimensioning of the circuit and the use of very fast switching trans- 
istors, the pulses are very steep (rise time and fall time approx, 7 ns), The 
steep pulses mean that the square-wave signal will contain extremely high fre- 
quency harmonics. The duty cycle of the Schmitt-trigger (that is the relation- 
ship of pulse length to the intermediate period between pulses) is never 1:1 
due to a sort of hysteresis-effect. This unsymmetrical state is further increas- 
ed by the circuit dimensioning which means that the even harmonics are also 
contained in the harmonic spectrum. This would not be the case with a duty 
cycle of 1:1, because a symmetrical square-wave oscillation is only com- 
prised of a sinusoidal fundamental wave and odd sinusoidal harmonics ( Fourler- 


analysis ). 


The whole spectrum is passed to an isolating capacitor; the output impedance 
amounts to approx. 60 which means that a ( short ) coaxial cable can be con- 
nected, The output voltage is approx, 350 mV ( peak-to-peak ). 


‘The calibration-spectrum generator requires a stable and well-filtered operat- 
ing voltage of 12 V. Residual hum on the operating voltage will generate a phase 
modulation on the slope of the output signal ( Jitter ) which means that the har- 
monics in the UHF range will possess a very high hum content, 


2, SPECIAL, COMPONENTS 


T 1 -T 3:BC 108, 2.N 708 or any silicon NPN transistors 
T4-T 5:BSY 21, 2N914 (2N 706, 2N 708, BF 224 are not suitable because 
they hardly generate harmonics in excess of 300 MHz ). 
Parallel resonance with Cp * 30 pF; 100 kHz in HC - 13/U case, or 
1 MHz ( or 2 MHz, 5 MHz, 10 MHz) in HC - 6/U holder 
13 pF air spaced trimmer; C 2: 20 pF ceramic tubular capacitor; 


2- 
0,1 4/100 V plastic foil capacitor, = 201 - 


$ ASSEMBLING THE CALIBRATION-SPECTRUM GENERATOR 
It-up on a printed circuit board with the dimensions 
shows the printed circuit board which has been de- 


location plan is given in 


The complete circuit is bi 
65mm x 40mm, Figure 


signated DC 6 HY 008, The corresponding component 
connection 


1 casing is grounded; the should not be made 
to the soldered s¢ erystal but somewhat higher, The connection of 
transistors ‘l'4 and T 5 should be as short as possible, The photograph of the 


prototype (Mig. 5) gives an idea of the assembly, 


4, The crys 


ling of the 


Fig. 3; Printed circuit board DC 6 HY 003 Fig. 4: Component location plan for DC 6 HY 003 


Fig. 5: Photograph of the calibration-spectrum generator from above 
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4. AVAILABLE PARTS 


A kit consisting of printed circuit board, transistors, trimmer, erystal ( 1 MHz 
or 100 kHz) is available from the publishers, See advertising page. 


5. EDITORIAL NOTES 


One of the editorial staff built up a calibration-spectrum generator on a printed 
cireuit board provided by the author. It was found to provide signals approx, 
20 dB above the noise on the 23 em band. In the 10m band, the signal was so 
strong that the S-meter indicated FSD ($9 + 40dB). Thes: sre ob- 
tained both with a 1 MHz crystal as well as with a 100 kHz crystal. 1 
available transistors type 2.N 2222 were used for the Schmitt-trigger. 


6. REFERENCES 
(1) H.Gotting and D.E,Schmitzer: A Transistorized Calibration Spectrum 


Generator for Two Metres 
VHF COMMUNICATIONS 2 (1970), Edition 1, Pages 41-44 


NOTES TO OUR READERS 


As you will see in our new material price list, we have had to 
streamline our material sales programme. This has meant that we 
have been able to reduce some of the kit prices. Please study the 
list for qour requirements. 


We would like to introduce three new Representatives; 
Mr, Ivo CHLADEK for South Africa, 


Mr. Eddy DRIEGHE, ON 5 JK, for Belgium, and 
Mr. Sven JACOBSON, SM 7 DTT, for Sweden. 
Please see the inside front cover for the full addresses, 


The publishers are still receiving a large number of address alter- 
ations. Please direct these to your national representative who 
keeps the address file for his area. 


In spite of rising prices, we have been able to maintain the sub- 
scription price at DM 12.00. We hope that you have enjoyed reading 
VHF COMMUNICATIONS and invite you to re-subscribe for 1971, 
Wishing you a very Happy Christmas and a prosperous 1971, we 
remain, 

73s 

The Publishers DJ 3 QC, DL 3 WR and DJ § BQ / G3 JVQ 
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NEUTRALIZATION OF THE DL3XW/DJ4BG CALIBRATION 
SPECTRUM GENERATOR 


by D,E.Schmitzer, DJ 4 BG 


The calibration spectrum generator developed by H. Goetting was accommodated 
on the printed circuit board DJ 4 BG 003 (1), It has been found that the output 
transistor T 4 tends to break into self-oscillation, Experiments have shown that 
this can be neutralized by providing a decoupling capacitor between two of the 
conductor lanes, Figure 1 shows this additional capacitor in the original circuit 
diagram given in (1); Fig. 2 shows the position of the capacitor in the component 
location plan of DJ 4 BG 008. The | nF dise capacitor should be soldered to the 
position shown in Fig. 2. 


The author would like to point out that the multivibrator used as frequency 
divider does not always lock itself correctly to the tenth subharmonic. The 
author had to find a transistor for T 6 that possessed a moderate current gain 
( BC 108 A, BC 183 A, 2.N 2921 ), whereas T 5 required a transistor exhibiting 
an especially high current gain ( BC 108 C, BC 183 C, 2.N 2926), In addition 
to this, the base resistor of transistor ‘I’ 5 was increased from 100 k& to 
120k, These tips are not to be regarded as a completely fool-proof method 
but more to indicate what can be tried should the multivibrator not lock-in 
correctly. 


REFERENCES 


(1) H,Goetting and D, £. Schmitzer: 
A Transistorized Calibration-Spectrum Generator for Two Metres 
VHF COMMUNICATIONS 2 (1970), Edition 1, Pages 41-44 
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TWO CIRCUITS FOR AUTOMATIC BAND SCANNING 
Part 1: A Simple Band Scanner 


by E.G,Hoffschildt, DL. 9 FX 


1, INTRODUCTION 


ments in the 
tune over the 


When the amateur is busy with construction, repair or measur 
shack, he does not usually have the opportunity to simultaneously 
two metre or other band, A similar state of affairs exists during mobile opera- 
tion where the driver must pay full attention to the traffic. The amateur has 
often wished for an automatic device to carry out the tuning process for him. 


Several pieces of equipment have been developed as a result of the 
derations that allow an automatic scanning using the station receiver (1), 
normally possible to install such automatic scanning circuits into the receiver 
at a later date, 


Two circuits are to be described which allow the band to be continuously ob- 
served. The common factor of both circuits is the multivibrator cireuit which 
sweeps the oscillator frequency by means of a varactor diode, The first cireuit 
has been kept simple which shows that an efficient band scanning circuit can be 


assembled easily, 


The second circuit, which will be described in detail in part 2 of this article, 
is based on two multivibrator circuits, the first of which ( astable ) continuously 
sweeps the frequency of the receiver oscillator, whereas the second (monostable) 
stops the sweep of the oscillator for a short period of time in the presence of 
a signal to enable the signal to be identified. By depressing a push button, the 
search-oscillator can be stopped at any position in the band until the receiver 
is adjusted to this frequency using the normal tuning, A meter ( switched S- 
meter ) which varies together with the control voltage indicates the momentarily 
tuned frequency so that the ‘signal of interest can be located quick! 


The described circuits can also be used for scanning the UHF-bands if the 
UHF-converter uses the 2 metre band as the first intermediate frequengy. 
2, A SIMPLE AUTOMATIC BAND SCANNER 


A photograph of the simple band scanner (DL 9 FX 001) is given in Fig. 1 
and the circuit diagram in Fig, 2. 


Fig. 1: Photograph of the simple bandscanner DL 9 FX 001 ~ 245 


DL 9 FX oor 
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Fig. 2: Circuit diagram of the simple band scanner (DL 9 FX 001) 


2.1. CIRCUIT DETAILS 


Transistors T 1 and T 2 together with the associated components R1, R 2, R 3, 
R4, C1 and C 2 form an astable multivibrator circuit, The operation of such 
a circuit is well-known and need not be described here, At all times, one 
transistor is conducting and the other is blocked, Whereas the voltage at the 
collectors has a squarewave form, the voltage characteristic at the base of 
these transistors has a sawtooth waveform, The maximum voltage value is 
approximately equal to the operating voltage of the multivibrator and is negative 
with respect to the emitter in the case of the NPN transistors used here. This 
voltage controls the varactor diode D1 which sweeps the frequency of the re- 
ceive oscillator, The scanning time t 2 for one scan is determined by the values 
of the base resistor R 2 and capacitor C2, It is: t2 0.7xR2xC 2, 


The time constant 1 * R1 x C1 determines the stay time t 1, During this 
period, the oscillator will not be swept, transistor T 2 will be conducting, and 
the voltage at its base will have fallen to the threshold voltage of approximately 
0.6 V. The stay time and the scanning time can be varied within wide limits 
by correspondingly dimensioning R1, C1 and R 2, C 2, Attention must only 
be paid that the required base current for the driving of the transistors is able 
to flow, This is guaranteed when R1 R3x Bland R2 R4 x B2, where 
B1 and B2 are the current gain values of transistors T 1 and T 2, 


‘The given dimensioning results in approximately 3.5 8 for the scan period t 2 
and 76 for the stay time t 1. The stay time has been especially dimensioned 
somewhat longer than the scanning time in order to clearly establish whether 
several stations are active on the band, 
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The varactor diode D1 is coupled to the resonant circuit of the oscillator via 
the trimmer capacitor C 4, The required frequency deviation can be adjusted 
at this point. In order to ensure that the diode is not influenced by the RF 
voltage of the oscillator at low voltage levels so that it would not be controlled 
directly, the cathode is connected to approx. 2 V. 


It is, of course, easy to use the search oscillator for the tuning of the receiver. 
When using electronic tuning, the potentiometer P 1 used for tuning can be lo- 
cated at any position in the receiver, In addition to this, it is possible using 
a second potentiometer P 2 to achieve a fine tuning so that the extensive re- 
quirements of a mechanical vernier are not necessary. 


Prerequisite for a high degree of frequency stability when using a varactor 
diode for tuning is a very high voltage stability (2). If one assumes that a tun- 
ing voltage of approx. 8 V is available for the tuning range of 144 to 146 MHz, 
a voltage fluctuation of 100 mV will already cause a frequency variation of over 
20 kHz. A simple voltage stabilizing circuit using a zener diode is not sufficient 
for these demands. For this reason, a control circuit is used which exhibits 
a low temperature dependence and sufficient stabilization. The control circuit, 
consisting of diode D 2 and transistors T 4 and T 5, feeds all stages of the 
automatic band scanner, 


The injection of the oscillator voltage is made in the normal manner (2) via a 
small capacitor to either the base or emitter of the mixer transistor of the 
converter, The injection to the emitter has the advantage that the connection 
can be made at low impedance using a coupling coil and a coaxial cable, This 
means that the automatic band scanner need not be located directly adjacent to 
the mixer stage. 


It is often favourable to convert a receiver designed for variable capacitor tun- 
ing for varactor tuning and to equip the receiver with an automatic band scanner. 
To do this, the variable capacitor of the oscillator is replaced by a varactor 
diode and the frequency range adjusted to the nominal value by correcting the 
alignment components, If the alignment range is not sufficient, the required 
frequency variation can be obtained by providing a small capacitor in series 
with the varactor diode or by exchanging the present series capacitance. 


The printed circuit board of the simple band scanner ( DL 9 FX 001 ), as shown 
in Fig. 3, is dimensioned so that the oscillator portion can be separated at the 
dotted line. This means that the length is decreased by approximately half and 
that the board can be mounted into the receiver even when very little space 1s 
available, Fig. 4 gives the component location plan of the previously mentioned 
printed circuit board DL. 9 FX 001, Further assembly instructions are not re- 
quired for this simple module, 


2,2, SPECIAL COMPONENTS FOR DL 9 FX 001 

T1, T2, T4, T5: BC 108, BC 183, 2.N 2926, 2.N 3903 or similar 

T 3: 2N 708, 2N918, BF 224, BF 173, BF 115 or similar 

D1: BA 139, BA 121, BA 110, 1 N 5462 A( Motorola), approx, 16 pF at 2 V) 
D2: 1N 754, 1N 4099, BZY 85/C6V8, ZF 68 ( 6.8 V zener diode ) 

C 4: 3.5 - 13 pF ceramic micro dise trimmer 

L 1: 3,25 turns of 1 mm diameter (18 AWG) silver plated copper wire wound 


onto a 7mm diameter coil former with VHF core. 
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Fig. 3: 
Printed circuit board 
DL9 FX 001 
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2.3, PRELIMINARY OPERATION OF THE SIMPLE 
AUTOMATIC BAND SCANNER 


After checking the voltage stabilizer by varying the operating voltage between 
11 V and 20 V, whereby the stabilized voltage should not alter noticeably, the 
LC oscillator is coarsely tuned to the required frequency. With the given values 
for L.1 and C5, the oscillator will operate at approx, 116 MHz so that an 
intermediate frequency range of 28 - 30 MHz will result at a tuning range of 
144 - 146 MHz. If other frequencies are required, inductance L1 and/or C 5 
should be correspondingly dimensioned. 


The fine alignment is made in the "manual tuning" mode, Potentiometer P 1 is 
rotated fully left or fully right towards the connection to potentiometer P 2, 
This is followed by aligning inductance L 1 to the upper frequency limit ( P 2 
in a central position ), Potentiometer P 1 is then brought to the opposite stop 
and the lower limit frequency adjusted using trimmer capacitor C 4, The align- 
ment should be corrected several times until the required frequency range is 
obtained, 


If manual tuning is not required, a resistor of 10 k®@ should be connected bet- 
ween connection points Pt 1 and Pt 2, The alignment is made in a similar 
manner observing signals at the band limits. 


- to be continued - 


AVAILABLE PARTS 
The printed circuit boards, semiconductors, coil formers, trimmer capacitors 
and a kit are available from the publishers or their national representatives. 


See advertising page. 


REFERENCES 
(1) H. Wilhelm: An Automatic Search Oscillator For 2 Metre Converters 


VHF COMMUNICATIONS 1 (1970), Edition 4, Pages 215-217 


(2) H.J. Franke: Stable Reference Voltages 
VHF COMMUNICATIONS 2 (1970), Edition 2, Pages 76-86 
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MATERIAL PRICE LIST OF KITS and COMPONENTS available from 
the publishers of VHF COMMUNICATIONS or their national representatives 


list is valid for all orders reaching us after December Ist 1970, All previous 
are invalid after this date. 


We were able to considerably reduce a great number of prices due to: 


Standardization of components (especially semiconductors) 
resulting In a more favourable purchase rate 

Rationalization of the kits and partial kits 

Some (unfortunately few) price reductions of the manufacturers, 


A number of new components (marked +) may not be available until January 1971, Kits including 
these parts will be dispatched immediately so that you can commence construction and the 
missing parts will be supplied without re-ordering as soon as available. 


Please read the Sales Conditions on the last page of the price list, 
If you are not 4 reader of VHF COMMUNICATIONS please request full advertising material, 


CRYSTALS and CRYSTAL FILTERS for equipment described in 
VHF COMMUNICATIONS that are available ex stock. Only highest quality crystals are offered, 


Crystal filter XF-9A (for SSB) with both sideband crystals .... DM 106, 
Crystal (ilter XF-9B (for SSB) with both sideband crystals .... DM 137. 
Crystal filter XF-9C (for AM; 3.75 KHZ) 6... 0.00045 DM 137, 
Crystal filter XF-9D (for AM; 5.00 KHz) 64... 0 5 e005 DM 137 
Crystal filter XF-9E (for FM; 12,00 kHz) .... DM 137. 
Crystal filter XF-9M (for CW; 0,5 kHz) with carrier crystal... DM 106, 
Crystal discriminator XD 09-03 matching XF-9E aii soles, BME 18; 
Crystal 96.0000 MHz (HC- 6/U) for 70 cm converters (DL 9 GU, DL 9 JU) DM 
Crystal 96.0000 MHz (HC-25/U) for 70 cm converters (DL9 GU, DL 9 JU) DM 
95, 8833 MHz (HC-18/U) for 70 cm converters (DC 6 HY). DM 
84,5333 MHz (HC- 6/U) for 24 cm converters (DL 3 WR) » DM 
65,5000 MHz (HC- 6/U) for 2m converters (DL 6 HA) + DM 
65,0000 MHz (HC- 6/U) for 2m converters (DL6HA) .... DM 
46.3333 MHz (HC-18/U) for phase-locked oscillator » set tae 
46,0000 MHz (HC-18/U) (DJ 7 ZV / DJ 9 ZR) 
45.4780 MHz (HC-18/U) for VXO (DJ 9 ZR) DM 
42,0000 MHz (HC- 6/U) for 70 MHz converters (G3 JHM) DM 
38,6667 MHz (HC- 6/U) for 2 m convert (DL 6 SW, DL'6 HA) DM 
27,8000 MHz (HC-18/U) for 24 MHz synthesis VFOs (DL3WRO007) DM 


Standard frequency crystals 


5.0000 MHz (HC- 6/U) for calibration spectrum generators 
DC 6 Hi 


(DOORN sieniacevere neces +. DM 25. -+ 
1,0000 MHz ae 8/U) for “calibration “spectrum ‘generators 
OHY) ceceisvcensesenreseenns DM 20,50 
100 kHe (ie: ay for calibration spectrum generators 
(DC 6 Ce ee weeneeee DM 2B == 
Crystals 72.... MHz (HC-6/U) for 2 metre transmitters (DJ 1NB, DL3 WR) 
Please state required {requency on ordering 
(Delivery 4 to 6 weeks) SE Caiataeieteas kes AEN IY 
Crystals also available ex stock please see list with DJ 1 NB wit.” 
Crystals other frequencies available (Pls state frequency and type) 


Delivery 6 to 8 weeks) 


“1 


DL 6 HA KITS TWO METRE SSB TRANSCEIVER 


DL 6 HA 001/28 2 m MOSFET Converter (IF » 26-30 MHz) id. 
PC-board DL 6 HA 001 (with printed plan) ......+..++5 .. DM 
Minikit DL 6 HA 001 (coll formers and trimmer set) ....+. DM 
Semiconductors DL 6 HA 001 (5 transistors) ‘i ++ DM 
Crystal 38, 66667 MHz (HC-6/U) ce ++ DM 13.70 
Kit DL 6 HA 001 with above listed compon eves DM_ 45,40 
Ready-to-operate 2m MOSFET converter DL 6 HA 001/28... + DM 134,80 
DL 6 HA 001/14 2 m MOSFET converter (IF = 14-15 MHz 1/70 
PC-board DL 6 HA 001 (with printed plan) . skebaie DE 
PC-board DL 3 YK 001 (with printed plan) (Ed, 4/70) savers DME 
Minikit DL 6 HA 001/14 (coil formers and trimmer set, 

2 crystal holders) .......45 core. 
Crystal 65. 00000 MHz (HC-6/U) seeeee DM 
Semiconductors DL 6 HA 001/14 (7 transistors) aevearesiace:a) UDMA 
Crystal 65. 50000 MHz (HC-6/U) rapeawes + BM 
Kit DL 6 HA 001/14 with above Listed components ...... DM_78. 
DL 6 HA 002-9 MHz SSB Transceiver 
PC-board DL 6 HA 002 (with printed plan) ....... is is 
Minikit DL 6 HA 002 (coil formers and trimmer set) ...,... DM 6,-- 
Semiconductors DL 6 HA 002 (12 transistors, 7 diodes) ceveee DM 46,80 
Kit DL 6 HA 002 with above listed components ...... DM 68.80 


Crystal filter XF-9A with both sideband crystals seneee 
Crystal filter XF-9B with both sideband crystals tennee 


DL _6 HA 003 9 MHz Carrier Oscillator 


PC-board DL 6 HA 003 (with printed plan) .....+..+.+0++) DM Sm~ 
Minikit DL 6 HA 003 (coil formers and trimmer set, 

2 transistors, 2 diodes) sw see eee ees +. DM 7. 
Kit DL 6 HA 003 with above listed parts + aid (DM 
DL 6 HA 004 9/14 MHz Transmit-Receive Converter 
PC-board DL 6 HA 004 (with printed plan) 
Minikit DL 6 HA 004 (coil former: 
Semiconductors DL, 6 HA 004 (8 transistor: . 
Kit DL 6 HA 004 with above listed components ...... DM 73.80 
DL _6 HA 005 14/145 MHz Transmit Converter Ed. 3/70 
PC-board DL 6 HA 005 (with printed plan) ..... . DM 8.-- 
Minikit DL 6 HA 005 (coil formers, trimmer and choke set) DM 4,80 
Semiconductors DL 6 HA 005 (4 transistors) » DM 18, -- 
Kit DL 6 HA 005 with above listed compo teensy DM_ 30,80 
DL 6 HA 006 =VFO (5-6 MHz) Ed. 3/70 
PC-board DL 6 HA 006 (with printed plan) ......... +. DM 8-- 
Minikit DL 6 HA 006 (2 transistors, 1 ceramic coilformer)., DM 6.50 
Variable capacitor 100 pF (48.5 x 48.5 x 49.5 mm, two bearings) ses DM 13.50 
Kit DL 6 HA 006 with above listed components DM __ 28, -~ 
DL 6 HA 007 Low-pass Filter Ed. 3/70 
PC-board DL 6 HA 007 (with printed plan) . DM 3.-- 
Minikit DL 6 HA 007 (coil former set, 1 tr DM 3,20 
Kit DL 6 HA 007 with above listed components ...... DM 6.20 
DL 6 HA 008 Stabilized Power Supply Ed. 4/70 
PC-board DL 6 HA 008 (with printed plan) ...,... sevee DM 8, -~ 
Minikit DL 6 HA 008 (choke set, 5 transistors, 6 diodes)... DM 39.70 
Kit DL 6 HA 008 with above listed components : DM_47.70 


DL 6 HA 009 Transformerless AF Amplifier (approx. 2.5 W) 


PC-board DL € HA 009 (with printed plan), «= ++ ses ++n+0+ 
Semiconductors DL 6 HA 009 (4 transistors, 1 diode) neces 
Kit DL 6 HA 009 with above listed components ...,.. 


All Kits DL 6 HA 001/14 to 009 (without crystal filter). 
All PC-boards DL 6 HA 001 to 009 and DL 3 YK 001 weeaee 


DJ 9 ZR KITS TWO METRE SSB TRANSCEIVER 


5_W SSB Transmitter for 145 MHz 
001 (with printed plan) : 
001 (coil formers, trimm and a 
001 (9 transistors, 3 diodes) 

ZR 001 with above listed components 
ZR 001 (tor DC-DC converter) 

F-9A with both sideband crystals 


9 
9 Zi 
9 
9 
9 


Potted core kit 
Crystal filter 
Crystal filter © _XF-9B with both sideband crystals 


Dy 
DI 
DI 
DI 
DS 
x! 


DJ_9 ZR 002 VXO_ (136.446 MHz + 20 kHz) 


PC-board DJ 9 ZR 002 (with printed plan) .....,.+.++++++ DM 3.-- 
Minikit DJ 9 ZR 002 (coil former set, 3 transistors, 2 diodes) DM 13.40 
Crystal 45,478 MHz (HC-18/U) wc eee ee esi DM 24.50 
Kit DJ 9 ZR 002 with above listed components ...... DM _ 40,90 
DJ_9 ZR 005 IF-AF Portion (9 MHz) Ed, 3/69 
PC-board DJ 9 ZR 005 (double coated with through contacts)... 

Minikit DJ 9 ZR 005 (coil formers, transformer and choke set) 
Semiconductors DJ 9 ZR 005 (5 ICs, 2 transistors, 8 diodes) ....,. 

Kit DJ 9 ZR 005 with above listed components teen 


DM 
DM 
DM 
DM 
DM 
DM 
Ed. 
DM 
DM 
DM 
DM. 


Crystal filter XF-9B with both sideband crystals .... 6.6.6.0 e5e 
Precision spindle potentiometer 500 Ohm eae ans 04,06 


DJ 9 ZR 006 VHF Portion (145/9 MHz) 


PC-board DJ 9 ZR 006 (teflon (PTFE) with printed inductances) . 
Minikit DJ 9 ZR 006 (coil formers and trimmer set) ...... 
Semiconductors DJ 9 ZR 006 (3 transistors) penne eee eeenees 
DJ 9 ZR 006 with above listed components ...... i 
DJ_9 ZR 008 Electronically Stabilized Power Sopply Ed. 3/70 
PC-board ar) plan) F 
Semiconductors DJ 9 
Potted core kit DJ 9 ZR 008 (for DC-DC converter)... .. ecenee 
Kit + DJ 9 ZR 008 with above listed components ...... 
DJ._9 ZV 001 +002 Phase-locked Oscillator (195-137 MHz) 
PC-boards DJ 7 ZV 001 + 002 (with printed plan) 
Minikit DJ 7 ZV 001 + 002 (coil former set) 
Semiconductors DJ 7 ZV 001 + 002 (10 transistors, 6 diodes) . . 
Crystals 46.0000 + 46,3333 MHz (HC-18/U) 
Kit DJ 7 ZV 001 + 002 with above Listed components . 


CONVERTERS and TRANSVERTERS (See also DL 6 HA and DJ 9 ZR kits) 


DL_6 SW 004/145 Two Metre FET Converter Ed. 1/69 

PC-board DL 6 SW 004 (with printed plan) ...........5+.. DM 6,-- 
Mintkit DL 6 SW 004 (coil formers and trimmer set) ...... DM 5.20 
Semiconductors DL 6 SW 004 (5 transistors) : DM 19.-- 
Crystal 38. 66667 (HC-6/U) Wists tal crews DE) ASO 
Kit DL 6 SW 004 with above Listed components ...... DM 43.90 


-Wwe 


DL _6 Sw 004/70 


DL 9 GU 001 
PC-board 
Minikit 


Semiconductors 
Crystal 
Casing 


Kit 


Ready-to-operate 


DL_3 WR 001 
PC-board 
Minikit 


Casing 


be 6 HY 


Minikit 
Semiconductors 
Tube 


Kit 
Ready -to-operate 


FET Converter for 70 MHz 


DL 6 SW 004 (with printed plan) .......5.60.005 
DL 6 SW 004 (coil formers and trimmer on vena 


70 cm Converter (IF = 145 MHz) 

DL 9 GU 001 (with printed plan) ............. 

i 9 GU 001 (coil formers and trimmer set, 2 disc 
and 3 tubular trimmers) . 

DL 9 GU (5 transistors) =e 

96,000 MHz (HC-6/U) 

DL 9 GU 001 silver-plated with inner conductors and 

trimmers (delivery max. 6-8 weeks) + 

DL 9 GU 001 with above listed SSapeoenty 

(but without tubular trimmers) ...., 


70 cm converter DL 9 GU 001 
(delivery max. 6-8 weeks) eeereececeeoees DM 106,80 


Receive Converter 1296/28 MHz 
DL 3 WR 001 (with printed plan) ...... oe 


001 (coil formers and trimm: ‘set: 
001 (5 transistors) .- 


Transmit Converter 144/432 MHz 


DC 6 HY 002 (with printed plan) (th niats 
DC 6 HY 002 (trimmer set and ferrite beads) . 


DC 6 HY 002 (3 transistors) see neantene 

DC 6 HY 002 with above listed components =. . 

transmit converter DC 6 HY 002 (slight delay).....,. DM 149.50 

432 MHz Linear Amplifier Ed. 4/70 
DC 6 HY/Lin (trimmer set and tube socket). DM 10,90 
He ae 1 transistor, 1 diode) DM 4,20 
EC 80: DM 27. -- 
De 6 HY/Lin with above listed components oo « DM_ 42.10 
Unear amplifier DC 6 HY (slight delay) DM_142.40 


TRANSMITTERS, VFOs and OSCILLATORS 
and DJ 9 ZR Kits ell as DJ 7 ZV, DC 6 HY 


DJ_1 NB 004 2 W_AM Transmitter for 145 MHz 


PC-board DJ T NB 004 (with printed plan) ..... ns msi 
Minikit DJ 1 NB 004 (trimmer and choke set) seceee DM 12,60 
Semiconductors DJ 1 NB 004 (5 transistors, 2 diodes) + DM 56.50 
Kit DJ 1 NB 004 with above Listed components + DM_79.10 
Crystal 72,.... MHz (HC-6/U) on request, please state 

required frequency (delivery approx. 6 weeks)...... DM 21,50 
Crystals 72.0500 MHz / 72.0750 MHz / 72.1000 MHz / 72.1250 MHz 
available 72.1500 MHz / 72. 2000 MHz / 72,2500 MHz / 72.3000 MHz 
ex, stock 72.9500 MHz / 72.4000 MHz / 72.4500 MHz / 72.5000 MHz 

when ordering please indicate frequency seeces DM 21.50 
Modulation transformer kit: see DL 3 WR 003 transmitter 
DL_3 WR 003 2 W Transmitter for 145 MHz for VFO FO Operation Ed, 2/70 
PC-board DL 3 WR 003 (with printed plan) . DM 17.50 
Minikit DL 3 WR 003 (trimmer and choke set) ap DM 14.40 
Semiconductors DL $ WR 003 (11 transistors, 5 diodes) DM 93.10 
Modulation trans- 
former kit DL 3 WR 003 L for PC-board mounting DM 7.50 
Kit DL 3 WR 003 with above listed components . DM_132.50 
Crystals 722.4, MHZ see DJ 1 NB 00S oo... ee ye ee eyes DM 21.50 
DL_3 WR 007 24 MHz Synthesis VFO with FM Attachment + Ed. 344/70 
PC-board DL 3 WR 007 (with printed plan) .............-. DM 5. -- 
Minikit DL 3 WR 007 (4 trimmers and 1 variable ceramic 

TUG HRA oer pei aba 68 DM 25, -- 
Semiconductors DL 3 WR 007 (5 transistors, 2 diodes) teeees DM 80.50 
Variable capacitor 100 pF (48,5 x 48,5 x 49,5 mm) two bearings teeeee DM 18,80 
Potted core kits DL 3 WR 007 (4 potted cores) sees » DM 16,40 
Crystal 27, 800 MHz (HC-18/U) Aste we vine, SOR aca 
Kit DL 3 WR 007 with above Listed components |... . DM _115.40 
DJ_8 PG 001 72 MHz VFO for FM Transmitters Ed, 4/70 
PC-board DJ 8 PG 001 PA + DM 2.50 
Minikit DJ 8 PG 001 (coll formers, trimmer and choke set).. DM 3.85 
Semiconductors DJ 8 PG 001 (2 transistors, 1 diode) vebeae DM 18ee 
Kit DJ 8 PG 001 with above Listed components ...... DM 19.35 
DL 3 YK 001 — Oscillator Board for DL 6 HA 001 Ed. 4/70 
PC-board DL 3 YK 001 (with printed plan) ..... DM 4.-- 
Minikit DL 3 YK 001 (coil former set, 2 crystal bolders) « see DM 6,10 
Semiconductors DL 3 YK 001 (2 transistors) see DM 4.-- 
Crystal 65,000 MHz (HC-6/U) DM 16,50 
Crystal 65,500 MHz (HC-6/U) sence DM 16,50 
Kit DL 3 YK 001 with above Listed components |... DM 47.10 
X Kit included in DL 6 HA 001/14. Serves to modify the 28-30 MHz 

IF to 14-15 MHz. 

DK 1 PN 10 W Transmitter for 435 MHz *) Ed. 4/69 
Minikit DK 1 PN/a (trimmer set, diode BA 110, tube socket) DM 29,90 
Tube S000 Luria eon en en untas teens DM 22 -- 
Kit DK 1 PN/a with above ‘Listed components: svseee DM 56,90 
*) see also DC 6 HY Mnear 
DK 1 PN Varactor Tripler 70 cm - 24 cm 


Minikit DK 1 PN/b (trimmer set) 


MEASURING, AUXILIARY EQUIPMENT and ACCESSORIES 


DL_3_WR 004 RF-Voltage Indicator 


PC-board DL 3 WR 004 (with printed plan) ...........005 
Kit DL 3 WR 004 (PC-board, trimmer and diode)... . 
DL 9 FX 001 — Simple Band Scanner 
PC-board DL 9 FX 001 (with printed plan) .........5 aaive 
Minikit DL 9 FX 001 (coil formers and trimmer set, 

5 transistors, 2 diodes) wapipsganl daa eene 
Kit DL 9 FX 001 with above listed components... ; 
DJ_4 BG 003 Calibration Spectrum Generator 
PC-board DJ 4 BG 003 (with printed plan) vs... se ees 
Mintkit DJ 4 BG 003 (coil formers and trimmer set, 


Poti crystal holder) ve vues vas 
Semiconductors DJ 4 BG 003 (6 transistors, 1 diode) i 
Standard frequency crystal 1,000 MHz (HC-6/U) vse e yee eee 


Kit DJ 4 PG 003 with above listed components tee 
DC _6 HY 003 Calibration Spectrum Generatur 
PC-board DC 6 HY 003 (with printed plan) oo... sucess 
Minikit DC 6 HY 003 (1 trimmer, 5 transistor: . 
( Standard frequency Dare 1,000 MHz (HC-6/U) see eeeeny 
( Kit C 6 HY 003/1 MHz with above listed Components 
( Standard frequency eryval 100 kHz (HC-13/U) wee ‘ 
( Kit DC 6HY 003/100 kHz as above, . 


( Standard (requency crystal 5 MHz (HC-6/U) 
Kit DL 6 HY 003/ 5 MHz as above 


DJ_4 BG 002 Digital Discriminator 


PC-board DJ 4 BG 002 (with printed pl se eeee 
Semiconductors DJ 4 BG 002 (1 IC, 4 transi ) cee eee DM 17,50 
Kit Dia Bo 002 (with above listed components) ....., DM _ 22.50 
DJ_4 BG 006 Speech Processor Ed. 1/71 
PC-board DJ 4 BG 006 (with printed plan) ere rceereeee DM 7, == 
Semiconductors DJ 4 BG 006 (1 IC, 2 transistors) one DM 17,80 
Kit DJ 4 BG 006 with above listed components: vee DM_ 24, 60 
Connectors Siemens (13-pole) for PC-board DJ 4 BG 006, set... DM 7,40 
DL_3 WR 002 Electronic Fuse 24 V Ed._ 3/69 
PC-board DL 3 WR 002 (with printed plan)... 6.6.06 65 DM 1.50 
Semiconductors DL $3 WR 002 (3 transistors, 1 diode) on DM 11,20 
Kit DL 3 WR 002 with abor ed components: DM_ 12.70 
OTHER EQUIPMENT and COMPONENTS 

HB 9 CV antenna for 145 MHz, chrome-plated, detachable 

including post and packing (surface mail) seeeneneneeecene DM 40,—= 
Interdigital bandpass filter for the 23 cm band, similar to the description 

in QST, March 1968; ready to operate with BNC connectors =... . DM 62.30 
without connectors (delivery 6 to 8 weeks) teeerreeneeeees DM 16,20 
Completely ready-to-operate equipment 

2 m converter DL 6 HA 001 (IF: 26-30 MHz) Ed.1/70 DM 134. 80 
70 cm converter DL 6 GU 001 (IF: 144-146 MHz) Ed. 2/69 DM 196.50 
70 cm receive converter DC 6 HY 001 Ed.4/70 DM 179,60 
710 em transmit converter DC 6 HY 002 Ed. 4/70 DM 149.50 
70 cm Linear amplifier DC 6 HY with EC 8020 Ed.4/70 DM 142.40 


= Aim 


tube EC 8020 for 70 cm transmitters DK 1 PN, DC 6 HY DM 27, -- 


UHF tube socket made of silicon glass fibre for EC 8020..,. DM 2,90 
Dual-Gate MOSFET with integrated protective diodes 40673 (RCA) DM 12.50 
Connectors for PC-boards 

SIEMENS 1 Ne connectors .,.... set DM 
SIEMENS 21-pole connectors set DM 


Potted core kit for DC-DC converter (SSB transmitter DJ.9 ZR001) DM 
Potted core kit for DC-DC converter (power supply DJ 9 ZR 008).... DM 
Potted core kit fr VFO (DL 3 WR 007) vss each) DM 4.10 


Transformer kit DL 3 WR 003/L horizontal PC-board mounting 
DL 3 WR 003/S vertical PC-board mounting 


Various epoxy glass-fibre PC-boards with silver-plated conductorlanes. 


Available for; 


2 m bandpass filter Ed.4/69 DJ 4 KH 001 DM 

AF universal filter Ed. 4/69 DJ 4 BG 001 DM 
Perforated experimental boards 2.5 mm spacing DM 

Special 1,3 mm drills for epoxy PC-boards will be supplied {ree with 
orders above DM 40.-- wuss ene seers eer ensteseseseseees DM Bae 
HANDBOOKS FOR ENGINEERS AND RADIO AMATEURS 

RADIO COMMUNICATION HANDBOOK (RSGB) incl. postage DM 35, -~ 
VHF - UHF MANUAL (RSGB) essen incl. postage DM 13.40 
Empfangstechnik im UHF-Bereich, F. Mobring (German) DM 14,80 
Fernseh-Servicetechnik, F.Méhring oa (German) DM 28, 90 
PAL-Farbfernsehtechnik, F.MUhring .....0.00 (German) DM 24,80 
PAL-Farbfernseh-Servicetechnik, F,MUbring (German) DM 36, -- 
Schaltungstechnik von Schwarz-WeiS-Fernseh-Empfingern (German) DM 16,80 
Taschenbuch ftir Funkamateure, Kortz/Lentz (German) DM 19,80 
Antennenbuch, Rothammel te enewes oe (German) DM 24, -- 


PLASTIC BINDERS IN VHF-blue for UKW-BERICHTE and VHF COMMUNICATIONS 
capacity 12 editions (3 volumes) incl. surface post and packing * DM s5,-- 


TERMS OF DELIVERY AND BANK ACCOUNTS 


All prices are given in West German Marks. ‘The prices do not contain post and packing 
for which an extra charge will be made: eae i siete: AD, 1580 


The prices do not include any customs duty where ieolieaié, All supplies having a 
value of over DM 80,-- (or less when requested) will be dispatched per registered 
mail and charged With; 66. eee eee e renee senses reeceesece DM line 
Some delays may be caused at the moment due to delivery difficulties at the manufacturers, 
Equivalent semiconductor types will be supplied if original types are not available, 


Semiconductors, quartz cryst: and crystal filters can not be exchanged, 


It is not possible for us to dispatch orders per C.O.D. All orders should be made 
cash-with-order including the extra charges for post and packing, registered mail, etc. 
A transfer to one of our accounts or via our representatives is also possible. 


Any items (such as handbooks) which include post and packing are correspondingly 
annotated, 


VERLAG UKW-BERICHTE, Hans J.Dohlus, DJ 3 QC, D-8520 ERLANGEN, Gleiwitzer str.45 
Telefon (09131) 33323 + 35409 
Accounts ; Deutsche Bank, Erlangen .......4++ 476 325 
Postscheckkonto Nirnberg » 30 455 
Osterreichisches Postsparkassenamt Wien 116 914 


~ VIE = 
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Volume 2 February 1970 Edition 1 


‘The 144 MHz Converter with Dual-Gate MOSFET Mixer 
A Tiltable Antenna with Selectable Polarity 
9 ove on the VHF-UHF Bonde 
‘tequency on of Crystal-Control! 
Queiilators by ve of D) 
Modulation of 
Overtone Crsal Ous Wlators: 
A 48 MHz VFO eed 144 MHz Tranersiners 
A Calibration-Spectrum Generator lwo Metres 


Modification of o 9 ZR 0015 Ww $88 ‘Transmitter 


A Transistorized co tl ry ay eg ent nag Aad Two Metres Pages 41—44 


Simple, Pages 45—55 
An IF Diplexer ienoe ta 0 wise Pages 56—57 
Cascode IF Stages Pages 58—50 
Volume 2 May 1970 Edition 2 

A SSB-Transceiver with Silicon Transistor Complement 

Part 2: The D MHz Transceiver P65 75 
Stable Reference Voltages P76 86 
A Universal VHF-UHF Transmitter for AM and FM Pp 67-102 
FETa in the 2W/144 MHz Transverter D) 6 ZZ 00! P. 103104 
A Digital Discriminator Accessory for FM Demodulation P 105—I10 
Simple. Compact PA Stages for Two Metres: Part II P22 
Cheap Varactor Diodes for the 70 om Transmitter 

Using an EC 8020 Tube P 23 
Corrections to the 9 MHz IF-AF-Module D) 9 ZA 005 P 124126 
Remarks end Advertisings of the Publisher P var 


Volume 2 August 1970 Edition 3 


A S88-Trensosiver with Silicon Transistor Compemere 

Part 3: 9 MHz/14 MHz Transmit-Receive Converte 

Md Miali44 Mite Transmit Converter, VFO and Low-Pass Filter 
Experiments with @ Crystal Discriminator 

‘A Universal VHF-UHF Transmitter for AM end FM 

Second, concluding Part 


70 cm = 23 cm Stripline Varactor Tripler 

Fo Low-Pass Filters for VHF and UHF 

lly Stabilized Power Supply with DC-DC Converter 
Rotary Coarial-Coupting. 

tions for the Semeter and Control 

Circuits in the 9 MHz Portion of 

6 HA Transceiver Pogos 187188 


Volume 2 November 1970 Edition 4 


‘or Complement 


‘Supply. 
PC-board for the two Crystal Oscilfatore of the 144 MHz — 
14 MHz MOSFET Converter used in the OL 6 HA SSB 
Transceiver Pages 201-204 
nthenis VFO for 24 MHz Page 205 
A’ Simple 72 MHz — VFO for FM Transmitters 
Steep-skirted Active Audio Filters 


es 193-200 


206-200 
210—216 


217-224 
225-239 
-UHF Calibration-Spectrum Generator 240-243 
Neutralization of the DL 3 XW/D) 4 BG Calibration — 
Spectrum Generator Page 244 
Two Circuits for Automatic Band Scanning 
Part } A Simple Band Scanner Pagos 245—248 


High performance equipment 


from “fo Graue 


Metre Transceiver SE 600 


for 


True transceiver operation or separate operation of 
mitter and receiver are possible. Transmitter and 
can be individually switched to the following mod 
LSB, USB, AM and FM. The seperate operation and the 
Pousibility ‘of selecting either LSB or USB make the trans: 
Geiver suitable for operation with balloon carried tra 

oF satellites 

Separate orystal filter for transmitter and receiver, True AM using plate/screen grid modulation of the PA 
tube. Built-in clipper. Crystal discriminator for FM demodulation, with IC limiting, Product datector for SSB. 
VOX ond anti-trip. RF output and S meter, Built-in antenna relay. Power supply for 115 and 220 volt ox well 
as a OC:DC converter for 12 volt are built in, Price: DM 2725,— 


Two Metre Converter DGTC 22 
High performance dual 
high sensitivity and croi 
possible spurious signal r 
crystal: 


Price: DM 122,— 


2 ‘ 


70-cm-Converter DGTC 1702 144 MHz/432 MHz Tripler 144 MHz/432 MHz Transverter 

High performance dual-gate MOSFET LVV 270 TTV 1270 

converter, An LemcO- A varactor tripler for input powars Thie unit repr In conjunc 

host 9017 = of up to 30 watt, For AM, FM and tion with a two metre station — the 

cain uniter gPecill” CW operation. High fundamental and quickest and simplest means of be: 

gations using a built-in G0 ohm harmonic rejection due to the built: coming active on 70 cm: It has been 
‘ontrol ao that the most optimal filter at the especially developed for portable 

amplification matching can be made ned, silver: operation 

a. the Slee. pecetver, Compl cabinet. All 432 MHz No antenna switching is required! 

tely scree silver-plated bras true stripline circuits The transverter is simply connected 


cabinet, All 432 MHz circuits are ® with 10 u silver platir between the two metre station and 
true stripline circute with 10. silver Input and output 0 ohm BNC con: the 70. cm ‘antenna Completely 
+g BOL oA, tS ann nectors Price: DM 236,— screened, silver-plated brass casing 

” Input and output: 60 ohm BNC con- 


nector Price: OM 142,— 


KARL BRAUN ~ 8500 Niirnberg - BauvereinstraBe 40 - Western Germany 


Representatives: Franc A. D. Electronique, 4, Rue Alexandre-Fourtanier, Toulouse 
Switzerland: Equipel S. A. 1211 Geneve 24 
United Kingdom: ME... 319 Ballards Lane, Finchley, London, N. 12 
USA and Canada: Spectrum Intornational, P. O. Box 67, Tops! MA 01983 


(g3) xT CRYSTAL FILTERS - FILTER CRYSTALS - OSCILLATOR CRYSTALS 
\ @ ) SYNONYMOUS for QUALITY and ADVANCED TECHNOLOGY 
wv » PRECISION QUARTZ CRYSTALS. ULTRASONIC CRYSTALS. 

PIEZO-ELECTRIC PRESSURE TRANSDUCERS 


Listed is our well-known series of 


9 MHz crystal filters 
for SSB, AM, FM 
and CW applications. 


\n order to simplify matching, the 
input and output of the filters com- 
prise tuned differential transfor- 
mers with galvanic connection to 
the casing. 


Filter Type XF.9M 


‘SSB. 
Transmit 


Application 


—— 4. = 
Number of Filter Crystals 5 8 8 


“Bandwidth (648 down) TQ5kHz | 24 kHz | 3.75 kHz 
Passband Ripple [<e1en |<2e8 |<208 |c2un | < 208 | <1 4B 
| insertion Loss [S3d_ |< 35 dB| < 35 0B) <35dB| <3aB | <5 cB. 
inputOutput = | SOO | OM | SOR | son | 10M | HOR 
| Termination _C, | 9 pF 30 pF | 30 pF 30 pF 30 pF 30 pF 


(65048) 1.7|(6:60 dB) 1.6 (6.60 dB) 1.8) (6:60 dB) 1.6|(6:60 dB) 1.8(6.400B)2.5 
(6:80 dB) 2.2|(6:80 dB) 2.2| (6.80 dB)2.2) (6:80 dB) 2.21(6:60 dB) 4.4] 
[> 100 dB] > 100 dB] > 100 da) 590 4B 


Shape Factor 


> 45 dB 


Ultimate Attenuation 
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